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cancer. The X-ray showed no spread and no follow- 
up treatment was given. 

On May 8, 1984 a cat-scan showed metastasis to 
the brain, two small tumors on front of brain, right 
side and left side, 3 cm. Also one large tumor at the 
back, 6 cm. 

The prognosis was terminal with about a year to 
live. The treatment was radiation at LDS Hospital, 
Salt Lake City which woulo shrink and control the 
tumors for a while, but not eradicate them. 

I immediately went on a nutritional program which 
included Vitamin C. I went to my bowel tolerance 
level of 36 grams a day. 

On July 9th another cat-scan was done at LDS Hos- 
pital and the tumors were completely gone. I just fin- 
ished a follow-up cat-scan and chest X-ray which 
showed no sign of cancer. 

I feel strongly that the Vitamin C (and other nu- 
trients) together with the radiation removed the tu- 
mors. I am still on 36 grams daily and plan to be 
indefinitely and feel the Vitamin C has played an im- 
portant part of my miraculous cure. 

In the book “Cancer and Vitamin C” by Ewan 
Cameron and Linus Pauling, they do not suggest the 
use of vitamin C alone to cure cancer but only to 
augment traditional treatments. 

My records are open for verification. I realize you 
do not like case histories, but X-rays and doctors re- 
ports plus real results are pretty good proof. 

I do not know how much Vitamin C you gave in 
your blind studies, but each person's requirements are 
different. Therefore, any amount short of bowel tol- 
erance levels, which could not be done in a blind study 
such as yours, is useless. 
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It is my hope that if you are truly interested in the 
cancer patient you will reconsider your position. 

The second letter was written to me by an eighty-one- 
year-old man in San Francisco. Here are some excerpts 
from his letter: 

This letter is essentially about the use of your basic 
theories concerning cancer and vitamin C. As I wrote 
before, I had surgery for colorectal cancer on 4 Sep- 
tember, 1980. It had metastasized to the liver where 
a tumor about 35 mm in diameter was found. It was 
not operable under the circumstances. I started reading 
on the subject and taking injections of 5-FU at the 
same time. I knew you had written on vitamin C and 
the common cold but was unaware of your work with 
Dr. Cameron on cancer in Scotland. 

In the literature, I quickly found that metastasized 
cancer to the liver was tantamount to a death sentence, 
survival rates ranging from a few weeks to 18 months. 
In most studies, untreated metastases had a survival 
period averaging 6.1 months. I also quickly became 
convinced that the fluorinated pyrimidine 5-FU was 
nothing more than a placebo. I decided to quit taking 
it. The oncologist I was seeing did not object and 
ordered a liver scan. This showed that the tumor 
had grown from 35 mm to 52 millimeters in diameter 
while I was taking the injections. 

By nature, I am a sanguine man and since fifteen, 
I have known that life would be the death of me yet. 
Gathering all my material together and using your 
thinking on the subject as a guide, I worked out a 
regime based on vitamin C, vitamin E and other die- 
tary supplements. 

The second liver scan, after I ingested 10-12 grams 
of vitamin C daily for three months, showed no change 
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in the size or texture of the liver lesion. It was there, 
all right, but it had not grown. I continued my self- 
treatment. looked for a medical doctor who could help 
me. I found myself faced with an ocean of ignorance 
on the part of the medical fraternity as to the im- 
mensely complex process by which the human body: 
absorbs and uses the materials upon which it exists. 
And profound indifference as to what I was doing. I 
know 12 doctors personally, most of them I consider 
friends. Five of them tell me that they had one course 
in nutrition for a single semester in medical school. 
The other seven had no course at all. None asked me 
anything about what I was doing. 

I continued the liver scans, one each three months. 
The lesion remained the same until the ultrasound scan 
of 15 October, 1984. To my surprise, this scan showed 
a decrease amounting to 32% in the cubic content of 
the tumor. Because of the nature of the finding, the 
series was run twice. Once by the technician and then 
by the doctor in charge of the laboratory to make sure 
of an accurate finding. The tumor had also begun to 
be infiltrated with calcium. 

During all of this time, I have been reasonably 
healthy with no sign of cancer, working at one thing 
or another and sailing our boat on the Bay. I have a 
chest x-ray each year because the normal path of the 
decrease is from the liver to the lungs. My lungs are 
clear. 

In your writing, you suggest that the intake of as- 
corbic acid be moved up until one becomes uncom- 
fortable and then to back down a bit. In your letter to 
me, you proposed 25 grams of C daily. I have been 
taking 36 grams daily for more than two years now. 
In divided portions, I have no difficulty with this. 

I have planned on writing you for more than a year, 
but pure sloth has caused me to put it off. The present 
spur to my intent is the article read at breakfast two 
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days ago about the Mayo Clinic procedure. 1 think 
that this is a shabby business indeed. Mayo is the last 
place I would want to see used for a study of vitamin 
C under any conditions. They are flawed because of 
the manner in which they did their first so-called study. 
What is needed should be obvious to a blind man. 
That is. nothing short of a series of massive tests, 
using thousands of patients with scores of different 
kinds of cancer. And these grouped in various stages 
of this degenerative disease. It would have to be a 
national effort as no clinic, hospital or teaching uni- 
versity could possibly carry it out on the necessary 
scale. 

I am sure that you are absoutely right in saying that 
vitamin C. while not a cure for cancer, is a vital and 
potent adjunct in the management and control of the 
disease. And it is a fact that any form of chemotherapy 
will damage the body’s own immune system. In my 
case. I must have achieved a dandy immune system 
or my cancer would long ago have reached one of the 
lymph glands. 

That the tumor on my liver has become non-in va- 
sive is obvious. That it will stay that way is not ob- 
vious. Knowing that it is there puts me in the position 
of living under the sword of Damocles. I am reason- 
ably certain that I shall die of cancer. . . if I do not die 
of old age first. 1 was 81 years of age on January 16, 
1985. 

These letters are representative of scores of letters that 
| Cameron and I have received. Such evidence may be 
dismissed as anecdotal when compared to the statistical 
I evidence from large-scale trials — with inadequate intakes 
of vitamin C. The anecdotes nonetheless should chal- 
lenge conscientious investigators to run large-scale trials 
with intakes of vitamin C as prescribed by Cameron. 

In Chapter 26 I have more to say about the behavior 
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of Moertel and his colleagues in illustration of the dif- 
ference between vitamins and drugs. 

Based upon the results of our studies, Cameron and I 
have recommended that a high intake of vitamin C be 
taken by every cancer patient, as an adjunct to appro- 
priate conventional therapy and beginning as early in the 
course of the disease as possible. 

How many people could be helped in this way? The 
quantitative information that we have is based mainly on 
the observation of patients with advanced cancer in Scot- 
land who received 10 g of vitamin C per day. As the 
result of observations on several hundred patients, Cam- 
eron reached the following conclusions about the effects 
of administering this amount of vitamin C to patients 
with advanced cancer: 

® Category I. No response of tumors, 
but usually improvement 
in well-being 

* Category II. Rather small response 

® Category IQ. Retardation of growth of 
tumors 

® Category IV. No change in tumor 

(standstill) about 20% 

® Category V. Tumor regression about 9% 

• Category VI. Complete regression about 1 % 

Better results are obtained with intakes greater than 10 

g per day. 

In our book Cancer and Vitamin C, Cameron and I 
stated our conclusion that “This simple and safe treat- 
ment, the ingestion of large amounts of vitamin C, is of 
definite value in the treatment of patients with advanced 


about 20% 
about 25% 

about 25% 
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cancer. Although the evidence is as yet not so strong, 
we believe that vitamin C has even greater value for the 
treatment of cancer patients with the disease in earlier 
stages and also for the prevention of cancer.” 

The last sentences in that book are the following: 

With the possible exception of during intense che- 
motherapy, we strongly advocate the use of supple- 
mental ascorbate in the management of all cancer 
patients from as early in the illness as possible. We 
believe that this simple measure would improve the 
overall results of cancer treatment quite dramatically, 
not only by making the patients more resistant to their 
illness but also by protecting them against some of the 
serious and occasionally fatal complications of the 
cancer treatment itself. We are quite convinced that in 
the not too distant future supplemental ascorbate will 
have an established place in all cancer-treatment re- 
gimes. 

We have now had the opportunity to observe patients 
who have taken 10 g or more per day of vitamin C during 
intense chemotherapy. It seems clear that there is benefit 
from the vitamin C, which controls to a considerable 
extent the disagreeable side effects of the cytotoxic 
chemotherapeutic agents, such as nausea and loss of hair, 
and that benefit seems to add its value to that of the 
chemotherapeutic agent. We now recommend a high in- 
take of vitamin C, in some cases up to the bowel-toler- 
ance limit (Chapter 14), beginning as early as possible. 

There are many advantages to using vitamin C as an 
adjunct to appropriate conventional therapy in the treat- 
ment of cancer patients. Vitamin C is inexpensive. It has 
no serious side effects, but instead improves the appetite, 
controls the feeling of misery that plagues cancer pa- 
tients, improves the general health, and gives the patient 
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a greater capacity to enjoy life. For every patient there 
is the chance that through its use, together with the ap- 
propriate conventional therapy and good intakes of other 
nutrients, the disease can be kept under control for many 
years. 


20 


The Brain 


Of all of the organs in the human body, the brain is the 
most sensitive to its molecular composition. The proper 
functioning of the brain is known to require the presence 
of many dilferent kinds of molecules in the right con- 
centrations. This is the physical, the molecular environ- 
ment of the mind. The physiology of the brain tends 
always to maintain that environment constant. In persons 
suffering from scurvy the concentration of vitamin C in 
the brain is kept high even when there is almost complete 
depletion in the blood and other tissues. So sensitive is 
the brain that if a person is deprived of oxygen for a few 
minutes, the brain dies (as is shown by a flat electroen- 
cephalic curve), while the other organs survive. 

In considering the health of the rest of the body, we 
have encountered the biochemical individuality that sets 
each person singularly apart from every other (Chapter 
10). Can it be argued that they do not differ in the 
amounts of critical substances supplied to the brain? We 
must ask then what part the molecular environment of 
each mind plays in establishing the singularity of each 
individual’s personality. 

This simple question leads us to the possibility that 
the brain may suffer a localized cerebral avitaminosis or 
other localized cerebral deficiency disease. There is the 
possibility that some human beings have a sort of cere- 
bral scurvy, without any of the other manifestations, or 
a sort of cerebral pellagra, or cerebral pernicious anemia. 
It was pointed out by Zuckerkandl and Pauling (1962) 
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that every vitamin, every essential amino acid, and every 
other essential nutrilite represents a molecular disease, 
which our distant ancestors learned to control, when it 
began to afflict them, by selecting a therapeutic diet, and 
which has continued to be kept under control in this way. 
The localized deficiency diseases mentioned above may 
be compound molecular diseases, involving not only the 
original lesion, the loss of the ability to synthesize the 
vital substance, but also another lesion, one that causes 
a decreased rate of transfer across a membrane, such as 
the blood-brain barrier, to the affected organ, or an in- 
creased rate of destruction of the vital substance in the 
organ, or some other perturbing reaction. These defi- 
ciencies in the supply or synthesis of crucial molecules 
may manifest themselves in symptoms diagnosed as psy- 
chosis of one kind or another to be treated by attempts 
to modify the patient’s behavior or personality. 

In the ninth edition of the Encyclopaedia Britannica 
( 1881 ) insanity is defined as a chronic disease of the 
brain inducing chronic disordered mental symptoms. The 
author of the article. J. Batty Tuke, M.D., lecturer on 
insanity. School of Medicine, Edinburgh, then stated that 
this definition 


possesses the great practical advantage of keeping be- 
fore the student the primary fact that insanity is the 
result of disease of the brain, that it is not a mere 
immaterial disorder of the intellect. In the earliest ep- 
ochs of medicine the corporeal character of insanity 
was generally admitted, and it was not until the su- 
perstitious ignorance of the Middle Ages had obliter- 
ated the scientific — though by no means always 
accurate— deductions of the early writers that any the- 
ory of its purely psychical character arose. At the pres- 
ent day it is unnecessary to combat such a theory, as 
it is universally accepted that the brain is the organ 
through which mental phenomena arc manifested, and 


The Brain 


245 

therefore it is impossible to conceive of the existence 

of an insane mind in a healthy brain. 

By 1929, when the fourteenth edition of the Encyclo- 
paedia Britannica was published, the situation had 
changed, largely because of the development of psycho- 
analysis by Sigmund Freud. The earlier definition of in- 
sanity was deleted and was replaced by discussions from 
two points of view: that of the materialistic school, who 
held that structural changes in the brain are involved, 
and that of the psychogenic school, who held that insan- 
ity is the result of abnormalities of the ego and that the 
structural changes in the brain observed in certain forms 
of insanity are caused by a perverted mentality. 

Even now, half a century later, when we have exten- 
sive knowledge of the action of psychotropic drugs, brain 
tumors, brain injuries, slow viruses, protein starvation, 
and other factors affecting the function of the brain, there 
are still practitioners of psychoanalysis who ignore the 
brain and attempt only to treat the ego. 

When the use of vitamin B 3 was introduced (by drink- 
ing milk, 1920 on, or eating bread made from flour for- 
tified with the vitamin, 1940), it cured thousands of 
pellagra patients of their psychoses, as well as of the 
physical manifestations of their disease. For this purpose 
only small doses are required; the Recommended Daily 
Allowance (RDA) of the National Research Council is 
17 milligrams (mg) per day (for a 70-kilogram [kg], 154- 
pound, male). In 1939 Cleckley, Sydenstricker, and 
Geeslin reported the successful treatment of nineteen pa- 
tients, and in 1941 Sydenstricker and Cleckley reported 
similarly successful treatment of twenty-nine patients, 
with severe psychiatric symptoms by use of moderately 
large doses of nicotinic acid (0.3 to 1.5 grams [g] per 
day). None of these patients had physical symptoms of 
pellagra or any other avitaminosis. More recently many 
other investigators have reported on the use of nicotinic 
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acid and nicotinamide for the treatment of mental dis- 
ease. Outstanding among them are Dr. Abram Hoffer 
and Dr. Humphry Osmond, who since 1952 have ad- 
vocated and used nicotinic acid in large doses, in addi- 
tion to the conventional therapy, for the treatment of 
schizophrenia. Their work, which ignited my interest in 
vitamins, will be discussed more fully later in this chap- 
ter. 

A deficiency of vitamin B, 2 . cobalamin. whatever its 
cause (pernicious anemia, a genetic lack of the factor in 
gastric juice that is needed to transport the vitamin into 
the blood; or infestation with the fish tapeworm Diphyl- 
lobothriunu whose high requirement for the vitamin re- 
sults in deprivation for the host; or excessive bacterial 
flora with a high requirement for the vitamin) leads to 
mental illness, often more pronounced than the physical 
consequences. The mental illness associated with per- 
nicious anemia often appears years before the anemia 
develops. All of these manifestations of severe B, 2 de- 
ficiency are, of course, controlled by the administration 
of the vitamin in adequate amounts. 

There is also epidemiological evidence that even only 
moderate deficiency of B, 2 may lead to mental illness. 
Edwin, Holten. Norum, Schrumpf, and Skaug (1965) 
determined the amount of B, 2 in the serum of every pa- 
tient over thirty years old admitted to a mental hospital 
in Norway during a period of one year. Of the 396 pa- 
tients, 5.8 percent (23) had a pathologically low concen- 
tration, less than 101 picograms per milliliter (ml), and 
the concentration in 9.6 percent (38) was subnormal (101 
to 150 picograms per milliliter). The normal concentra- 
tion is 150 to 1300 picograms per milliliter. The inci- 
dence of pathologically low and subnormal levels of B, : 
in the serums of these patients, 15.4 percent, is about 
thirty times that in the general population, about 0.5 
percent (estimated from the reported frequency of per- 
nicious anemia in the area, 9.3 per 100,000 persons per 
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year). Other investigators have also reported a higher 
incidence of low B, 2 concentrations in the serums of 
mental patients than in the population as a whole and 
have suggested that B 12 deficiency, whatever its origin, 
may lead to mental illness. 

These observations indicate that an increased intake 
of vitamin B I2 , as well as of other vitamins, should be 
a part of the treatment of every mentally ill person. The 
vitamin can be effectively taken by mouth, except by 
those persons with pernicious anemia, for whom injec- 
tions are needed. 

An interesting investigation of the relation between 
intelligence, as indicated by the results of standard men- 
tal ability tests, and the concentration of ascorbic acid in 
the blood plasma has been reported by Kubala and Katz 
(1960). The subjects were 351 students in four schools 
(kindergarten to college) in three cities. They were ini- 
tially divided into the higher-ascorbic-acid group (with 
more than 1.10 mg of ascorbic acid per 100 milliliters 
of blood plasma) and the lower-ascorbic-acid group (less 
than 1.10 mg per 100 milliliters) on the basis of analysis 
of blood samples. By matching pairs on a socioeconom- 
ics basis (family income, education of father and 
mother), seventy-two subjects in each group were se- 
lected: It was found that the average measured intelli- 
gence quotient (IQ) of the higher-ascorbic-acid group 
was greater than that of the lower-ascorbic-acid group in 
each of the four schools; for all seventy-two pairs of 
subjects the average IQ values were 1 13.22 and 108.71, 
respectively, with an average difference of 4.51. The 
probability that a difference this great would be found in 
a similar test on a uniform population is less than 5 
percent; hence the observed difference in average IQ of 
the two groups is statistically significant. 

The subjects in both groups were then given supple- 
mentary orange juice during a period of six months, and 
the tests were repeated. The average measured IQ for 
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those in the initially higher-ascorbic-acid group had in- 
creased very little (by only 0.02), whereas that for the 
lower group had increased by 3.54 IQ units. This dif- 
ference in increase is also statistically Significant, with a 
probability that it is just a statistical fluctuation of less 
than 5 percent in a uniform population. 

The study was continued through a second school year 
with thirty-two pairs (sixty-four subjects), with similar 
results. The relation between the average measured IQ 
and the average blood-plasma ascorbic-acid concentra- 
tion for these sixty-four subjects tested four times during 
a period of months is shown in the illustration on page 
249. These results indicate that the IQ is raised by 3.6 
units when the blood-plasma ascorbic-acid concentration 
is increased by 50 percent (from 1.03 to 1.55 mg per 
100 milliliters). This increase would for many people 
result from increasing the intake of ascorbic acid for an 
adult by 50 mg per day (from 100 to 150 mg per day). 

Kubala and Katz conclude that some of the variance 
in intelligence-test performance is determined by the 
“temporary nutritional state of the individual, at least 
with regards to citrus or other products providing ascor- 
bic acid.” They suggest that “alertness” or “sharpness” 
is diminished by a decreased intake of ascorbic acid. 

There is no indication in the illustration cited that max- 
imum mental ability has been reached at the value 1.55 
mg of ascorbic acid per 100 milliliters of blood plasma. 
This concentration corresponds for a 70-kg adult to the 
daily ingestion of about 180 mg of ascorbic acid. I con- 
clude that for maximum mental performance the daily 
allowance of ascorbic acid should be at least three times 
the 60 mg recommended by the U.S. Food and Nutrition 
Board and at least nine times the 20 mg recommended 
by the corresponding British authority. Still larger in- 
takes might have an additional effect. 

People differ from one another in their ability to fit 
into the world, to get along with other people, and to 
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make their own living by contributing to the work needed 
to keep the world going. For many people inability is 
inborn, and shows up in childhood as mental retardation, 
slowness to leam, an impairment of the ability to think 
clearly. The problem of mental retardation is a very se- 
rious one. About fifteen million people in the United 
States are mentally deficient, including about two million 
classed as severely deficient. The cost of taking care of 
the more severely retarded ones I estimate at more than 
$50 billion per year. Mental retardation is a cause of 
suffering not only to the retarded person but also to his 
or her family. 

Many causes of mental retardation are now known, 
and for a few it is known how to prevent or modify the 
genetic damage. An example is phenylketonuria (PKU), 
which results from the inability to make the enzyme that 
catalyzes the conversion of the amino acid phenylalanine 
into another amino acid, tyrosine. Both of these amino 
acids are present in the proteins in our food. A child with 



Mean blood-plasma ascorbic-acid concentration 
in mg per 100 milliliters of plasma 

Vitamin C and IQ Relation between mean intelligence quotient and mean concentration 
of vitamin C in the blood plasma is shown for sixty-four school children. Pour tests were 
made of each child over a period of eighteen months. The plasma vitamin-C concentration 
was changed by giving all the subjects extra orange juice during certain months. (Redrawn 
from Figure 1 of Kubala and Katz, 1960.) 
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PKU has an excess of phenylalanine and a deficiency of 
tyrosine in the blood. This condition interferes with the 
proper development and functioning of the brain, leading 
to mental retardation. If the PKU infant shortly afterbirth 
is given a special diet low in phenylalanine and is kept 
on the diet for several years, the severe mental retarda- 
tion does not occur. 

Down’s syndrome (trisomy 21, mongolism) is the re- 
sult of a genetic abnormality in which the cells of the 
person contain three, rather than two, of one of the 
smaller chromosomes, number 21. Persons suffering 
from this disease thus tend to produce 50 percent more 
than usual of many different kinds of enzymes, pro- 
grammed by the hundreds of genes on this chromosome. 
As a result, such persons show many abnormalities. They 
are small in stature; have an abnormally large size and 
unusual shape of the head; abnormalities in shapes of 
the hands and feet; a large, protruding tongue; and the 
slanted eyes under epicanthal folds that caused the dis- 
ease originally to be called mongolism. About one-third 
suffer from congenital heart disease, and they have an 
increased incidence of acute leukemia; these problems 
often result in early death. Those who survive to adult- 
hood show accelerated aging and usually die between 
forty and sixty. 

People with Down’s syndrome are placid and affec- 
tionate, and the infants rarely cry. They are severely 
retarded mentally, with IQ usually about 50. The inci- 
dence in births to young mothers is about one in two 
thousand, rising to about one in twenty-two for mothers 
more than forty years old. Persons with Down’s syn- 
drome constitute the largest group of institutionalized 
mental retardates. 

An important medical and scientific problem is that of 
finding a way of treating these genetic abnormalities, 
starting in infancy, that would prevent much of the men- 
tal retardation and also the physical abnormalities, such 
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as small stature and unusual appearance. 1 believe that 
we can now see that this goal can in part be reached by 
nutritional and other orthomolecular measures. Even a 
partial decrease in the severity of mental retardation can 
be very important. Increase in IQ from 50 to 70 (low 
normal) means the difference between a life of depen- 
dency on others and a life of independence and self- 
sufficiency. 

Dr. Ruth F. Harrell, of Old Dominion University. 
Norfolk, Virginia, and her collaborators Ruth Capp. 
Donald Davis, Julius Peerless, and Leonard Ravitz have 
reported the results of their double-blind study of the 
effect of administering a mixture of nineteen vitamins 
and minerals to sixteen mentally retarded children be- 
tween five and fifteen years old (six boys and ten girls) 
(Harrell et al.. 1981). Their initial IQ values, averages 
of measurements by three or more psychologists, varied 
from 17 to 70. with mean a value of 47.7. The subjects 
were assigned randomly to two groups. During the first 
four months of the double-blind study the six subjects in 
group 1 were given six vitamin-mineral tablets each day. 
and the ten subjects in group 2 were given six placebo 
tablets; then for four additional months every subject 
received the vitamin-mineral tablets. 

Harrell had been inspired by having read the sugges- 
tions by Professor Roger J. Williams of the University 
of Texas, who in 1933 had discovered pantothenic acid, 
that an increased intake of important nutrients might help 
control some genetic diseases (Williams, 1956). She had 
then carried out a trial experiment with a severely re- 
tarded seven-year-old boy who was in diapers, could not 
speak, and had an estimated IQ of 25 to 30. A biochem- 
ist, Dr. Mary B. Allen, devised the formulation of vi- 
tamins and minerals given in the table on page 253. On 
this treatment the boy soon began to talk and in a few 
weeks began to read and write and to act like a normal 
child. Two years later he was getting along well in school 
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subjects and had an estimated IQ of 90. Allen had also 
administered another orthomolecular substance, thyroid, 
to her patients, and fourteen of the sixteen in the Harrell 
study also received thyroid, in amounts of 30 to 120 mg 
per day. 

The main results are shown in the illustration on page 
254. The group that received the supplement for eight 
months showed a steady increase in average IQ, from 
46 to 61. The other group showed no change during the 
first four months, when the placebo was given, and then 
an increase from 49 to 59 during the next four months, 
when the vitamin-mineral supplement was given. 

From these results we may conclude that there is a 
reasonable chance that a child with severe mental retar- 
dation could by vitamin-mineral supplementation begin- 
ning early in life achieve an increase in IQ of 20 points 
or more. The largest individual increases reported by 
Harrell et al. were 24 points (42 to 66) in eight months 
and twenty-one points (50 to 71) in four months, enough 
gain to put those persons in a position to become self- 
sufficient. The improved nutritional status resulting from 
taking the vitamin-mineral supplement, with about thirty 
times the RDA for vitamin C and good amounts of other 
nutrients, would benefit anyone taking it, and it is my 
recommendation that this improved nutritional regimen 
be followed by every retarded child. The cost of 180 
tablets, one month’s supply, is less than $10, and is 
accordingly small compared with the other expenses in- 
volved in caring for a mentally retarded person. 

Three of the subjects in the study by Harrell et al. 
suffered from Down’s syndrome. Their initial IQ values 
were 42, 59, and 65, and the increases with intake of 
the vitamin-mineral supplement and thyroid (for the first 
two) were 24 and 1 1 (in eight months) and about 10 (in 
four months), respectively. 

There is no accepted conventional treatment for 
Down’s syndrome. The physician who has made the 
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Daily doses of supplementary vitamins and minerals (six tablets). 


Vitamin A palmitate 

15,300 

IU a 

Vitamin D (cholecalciferoi) 

300 

IU 

Thiamin mononitrate 

300 

mg 

Riboflavin 

200 

mg 

Niacinamide 

750 

mg 

Calcium pantothenate 

490 

mg 

Pyridoxine hydrochloride 

350 

mg 

Cobalamin 

1 

mg 

Folic acid 

0.4 

mg 

Vitamin C (ascorbic acid) 

1500 

mg 

Vitamin E (d-a-tocopheryl succinate) 

600 

IU 

Magnesium (oxide) 

300 

mg 

Calcium (carbonate) 

400 

mg 

Zinc (oxide) 

30 

mg 

Manganese (gluconate) 

3 

mg 

Copper (gluconate) 

1.75 

mg 

Iron (ferrous fumarate) 

7.5 

mg 

Calcium phosphate (CaHP0 4 ) 

37.5 

mg 

Iodide (KI) 

0.15 mg 


The daily dose was 6 tablets. The tablets also contained microcrystalline 
cellulose, povidone, stearic acid, sodium silicoaluminate, hydnoxypropyl- 
methylcellulose, propylene glycol, silica gel, polyethylene glycol, titanium 
dioxide, oleic acid, and tribasic sodium phosphate as excipients. The placebo 
tablets contained lactose, microcrystalline cellulose, stearic acid, povidone, 
propylene glycol, hydroxypropylmethylcellulose, titanium dioxide, and oleic 
acid. 

*Capsules with similar composition (2 capsules, GTC#2, equal 1 tablet) are 
available from Bronson Pharmaceuticals, La Canada, California 91011. 


greatest effort to ameliorate that condition is Dr. Henry 
Turkel, of Detroit, Michigan. He has reported on his 
work in a paper communicated to the Select Committee 
on Nutrition and Human Needs for the United States 
Senate, Senator George McGovern, Chairman (Turkel, 
1977), and in a book, New Hope for the Mentally Re- 
tarded— Stymied by the FDA (Turkel, 1972). In 1940 he 
had begun treating Down’s syndrome patients with tab- 
lets that he had developed. The tablets contain mainly 
orthomolecular substances — ten vitamins, nine minerals. 
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Vitamin C and mental retardation Retarded people who received vitamin-mineral 
supplements over an eight-month period showed an average increase in IQ of 15 points 
(from 46 to 61). A control group that received no supplements for the 6m four months 
showed no change in IQ. When the controls were given vitamin-mineral supplements for 
four mooths, they showed an average increase in fQ of 10 points (from 49 to 59) 
approaching the experimental groups. (Adapted from Harrell et ai.. 1981) 


one amino acid (glutamic acid), choline, inositol, para- 
aminobenzoic acid, thyroid, unsaturated fatty acids, and 
digestive enzymes. These substances should improve the 
health of the patients. In addition his preparation contains 
several drugs, given in smaller dosages than those usu- 
ally prescribed. One of the drugs is pentylenetetrazole, 
which stimulates the central nervous system. Another is 
aminophylline, a heart stimulant. I do not know enough 
about drugs to permit me to comment on their value for 
these patients, but there is the possibility that their action 
as stimulants is beneficial. 

I know Dr. Turkel, and I can testify as to his sincerity 
and conviction. The results that he reports are striking. 
Many of the children show a reduction of the develop- 
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mental anomalies, especially of the bones. Their ap- 
pearance changes in the direction of normality. Their 
mental ability and behavior improve to such an extent 
that they are able to hold jobs and support themselves. 
Rapid growth (increase in height) occurs during the pe- 
riod when the tablets are being taken, and the growth 
stops during the periods when they are not taken. 

My conclusion is that there is little danger that this 
treatment or treatment with the supplementary nutrients 
would do harm, and there is evidence that the patients 
would receive significant benefit. There are about 
300,000 people with Down’s syndrome in the United 
States. I think that all— especially the younger ones— 
should try nutritional supplementation to see to what ex- 
tent it benefits them. 

Turkel treats Down’s syndrome patients in Michigan, 
but he is not allowed by the Food and Drug Administra- 
tion to ship his tablets across state lines. In 1959 he filed 
a new-drug application with the FDA (necessary because 
his tablets contain some drugs). The application was 
turned down, and his later efforts were also unsuccessful. 
The director of the National Institute of Neurological 
Diseases and Blindness, referring to Turkel’s treatment 
of Down’s syndrome patients, wrote that “On theoretical 
grounds, and based on known effects of these dmgs, 
which consist of vitamins, minerals, and other medica- 
tions, our advisors have stated that, although they are 
not harmful, they doubt that the dmgs would be of spe- 
cific value in treating mongolism’’ (Turkel, 1972, p. 
123). The FDA in rejecting the new-drug application 
stated that “The known facts concerning mongolism pre- 
clude any reasonable hope that your products would be 
of benefit in this condition, which is caused by a defect 
in the basic cell structure. This finding, considered to- 
gether with the long history of inability of medical sci- 
ence to find a treatment or cure for mongolism, suggests 
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that this condition is beyond hope of successful treatment « 
by the kind of preparations that you wish to recommend Hi 
for this purpose” (Turkel, 1972, p. 119). if 

I think that this attitude of the National Institutes of B 
Health (NIH) and FDA is the result of ignorance, bias, k 
misunderstanding of the nature of vitamins and other 15 
orthomolecular substances, and lack of hope or vision— to 
they seem to have the conviction that nothing new can 1.1 
be discovered. r 

Autism is a genetic disease that manifests itself in the » 
first one or two years of life in about one child in three (i: 
thousand (80 percent are boys). The autistic child re- j 
mains alone, not developing social relationships with his i: 
parents or other people. He has language problems, re- jrl 
fusing to speak or using language in an odd way. He ij 
adheres to rituals, resists change, and has an unusually tf 
strong attachment to objects. His IQ is usually low, and j pi 
he may develop seizures. Those with higher IQ benefit pi 
somewhat from psychotherapy and special education. i 

There is no accepted conventional therapy for autism, i 
Several investigators, however, have reported that vita- t 
min supplementation has value. The most significant a 
work has been done by Dr. Bernard Rimland, a psy- 
chologist who is director of the Institute for Child Be- n 
havior Research, San Diego, California (Rimland, 1973; t; 
Rimland, Callaway, and Dreyfus, 1977). Through their a 
parents, Rimland arranged for 190 autistic children to be si 
studied for twenty-four weeks. The parents of each child 4 
were required to obtain the cooperation of the child's u 
physician or another local doctor to provide on-site tried- ^ 
ical supervision and to complete monthly reports on the i 
child's status under the vitamin treatment. Many parents y 
found such strong resistance from the physicians that * 
they were required to withdraw; this reduced the number r> 
of children in the reported study from an original 300 to i 
190. 

After the tablets were gradually intaxiuced over five t 
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weeks, the children took ten per day for twelve weeks. 
There was then a no-treatment period of two weeks, fol- 
lowed by doses of ten tablets per day for two weeks. 
The daily intake of nutrients provided by the ten tablets 
was 1000 mg of vitamin C, 1000 mg of niacinamide, 
j 150 mg of pyridoxine, 5 mg of thiamine, 5 mg of ri- 
boflavin, 50 mg of pantothenic acid, 0. 1 mg of folic acid, 
0.01 mg of vitamin B l2 , 30 mg of para-aminobenzoic 
acid, 0.015 mg of biotin, 60 mg of choline, 60 mg of 
t inositol, and 10 mg of iron. The cost of the vitamins 
was about $10 per month. 

The parents and physicians made regular reports, 
which were analyzed for the amount of improvement 
when the vitamins were taken and for deterioration dur- 
ing the no-treatment interval. The conclusion was that 
86 of the 190 children (45 percent) showed great im- 
provement, very good improvement, or significant im- 
i provement; 78 (41 percent) showed some smaller amount 
of improvement; 20 (11 percent) showed no change; and 
6 (3 percent) deteriorated. Thus about three-quarters of 
the children were benefitted by the nutritional supple- 
ment, and only 3 percent were made worse. 

There were indications that vitamin B 6 was especially 
important, and a double-blind study of fifteen children 
was then carried out (Rimland et al., 1977). During the 
study the children continued to take the same vitamins, 
minerals, and dmgs as before the study began. Each 
child during one period received either vitamin B 6 (75 
to 800 mg per day, different for different children) or a 
placebo, and then during a second period the placebo or 
the B 6 . Ten of the fifteen children were judged to have 
benefitted from the B 6 (average score +24), one showed 
no change, and four deteriorated (average score — 16). 
The investigators concluded that vitamin B 6 seems to be 
a safe agent with potential value in the management of 
autistic children. My opinion, based on these Riml and 
studies and others, is that orthomolecular treatment with 
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vitamins and minerals should be tried for every autistic 
child as having the possibility of leading to significant 
improvement without danger of leading to harmful side 
effects that act as a deterrent to the trial of a drug 
Epilepsy is a recurrent disorder of the brain that in- 
volves brief attacks of altered consciousness, usually a 
convulsive seizure with loss of consciousness and with 
jerking of the extremities. Convulsive seizures can be 
caused by drugs and by lack of oxygen, but the cause of i v 
most epileptic seizures is not known. About 2 percent of || » 
the American people are affected. Conventional treat 


fc 


ment is the use of anticonvulsant drugs (diphenylhydan- 1 


tom, phenobarbital, several others). This treatment 
usually is effective, but the side effects of the drugs can j! it 


be troublesome. 

In her study of nutritional supplements and mental 
retardation Harrell noticed that three of the children who 
were seizure-prone had no seizures during the four to 
eight months during which they received the vitamin- 
mineral supplement. She studied seven more seizure- 
prone children by giving them the supplement for one 
month, during which they had no seizures. Her appli- 
cation to the National Institutes of Mental Health for a 
grant to support a more extensive study was turned down. 

The nutritional treatment should be tried with children 
subject to seizures. It provides general healthful benefit, 
and for many it might control the problem of the seizure- 
prone children as well as the drugs do, without the dis- 
agreeable side effects. 

Affective disorders are a form of mental illness in- 
volving a feeling or emotion or disturbance evidenced in 
inappropriate response and reaction to the objective cir- 
cumstances at the time. Schizophrenic disorders are forms 
of affective disorders that tend to be chronic and that 
involve various psychotic symptoms, such as delusions, 
hallucinations, and deteriorated functioning over long 
periods of time. Nearly everyone has periods of sadness. 
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depression, and grief following a death or disappoint- 
ment, and periods of elation following success and 
achievement. It is only when the periods last too long, 
the mood is too extreme, and the person does not respond 
to reassurance and other efforts to help that he or she can 
be described as psychotic and suffering from an affective 
disorder. Schizophrenia and other affective disorders are 
the major mental illnesses. It is estimated that about 12 
percent of men and 18 percent of women suffer from 
some form of clinically significant affective disorder dur- 
ing their lifetimes, and about 2 percent have one or more 
schizophrenic episodes. 

Affective disorders — depressions, elations, schizo- 
phrenic episodes— have a variety of causes, such as dmgs 
(steroidal contraceptives, other steroids, L-dopa, reser- 
pine, cocaine, sedatives, amphetamines, and others) or 
disease (influenza, hepatitis, mononucleosis, encephali- 
tis, tuberculosis, syphilis, multiple sclerosis, cancer, and 
others). Other causes include vitamin deficiencies (B,, 
B 3 , B 6 , B I2 ) or allergic responses to foods, chemicals, 
and other environmental factors (Hoffer and Osmond, 
1960; Hawkins and Pauling, 1973; Cheraskin and Rings- 
dorf, 1974; Philpott, 1974; Pfeiffer, 1975; Dickey, 1976; 

, Lesser, 1977). The best way to control these psychoses 
is by finding and eliminating the causes. Improved nu- 
trition is also often helpful. 

Manic depression is usually treated with compounds 
of lithium. This element is present in the earth’s crust in 
only a small amount, 0.01 percent, far smaller than so- 
dium, 2.8 percent, or potassium, 2.6 percent. The lith- 
ium ion may influence the central nervous system by 
interfering with the motion of sodium ions and potassium 
ions. Lithium is not known to be required for life and 
probably should not be called an orthomolecular sub- 
stance. 

During the last two decades large numbers of young 
people have developed psychoses because of the use of 
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mood-changing drugs— uppers, downers, cocaine and 
harder drugs, probably also marijuana. Many of them 
have recovered to the point where they could lead normal | 
lives by the regular intake of vitamins and minerals in 
the optimum amounts. 

The first double-blind study in the field of psychiatry 
was that carried out by Osmond and Hoffer in the Sas- 
katchewan Hospital and University Hospital, Saskatoon, 
which I cited in Chapter 3. Osmond and Dr. John H. 
Smythies had formulated the hypothesis that schizophre- 
nia might be caused by the production in the body of a 
substance with psychological properties similar to those 
of mescaline and lysergic acid diethylamide (LSD), per- 
haps by methylation reactions similar to that involved in 
the conversion of noradrenaline to adrenaline. It is known 
that a methylating agent, the amino acid methionine, 
when taken in large amount by a schizophrenic person 
exacerbates his or her illness. Osmond and Hoffer had 
the idea that a substance that picks up methyl groups 
might prevent these methylation reactions from produc- 
ing the harmful substances. They knew that niacin, vi- 
tamin B 3 (nicotinic acid or nicotinamide), is such a 
demethylating agent, and they also knew that it is re- 
markably free of toxicity, so that large amounts can be 
taken. In early 1952 they administered niacin to half a 
dozen schizophrenic patients, with good results. One pa- 
tient was a seventeen-year-old boy who was excited, 
overactive, silly, deluded, and sometimes hallucinating. 
He responded to some extent to electroconvulsive ther- 
apy and insulin-coma treatment, which, however, had to 
be stopped because he developed facial palsy. Toward 
the end of May he was lying naked in bed, incontinent 
and hallucinating. There was nothing else Osmond and 
Hoffer could do for him (the tranquilizers used today had 
not yet been discovered), so on May 28 they began giv- 
ing him 5 g of niacin and 5 g of vitamin C per day. He 
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was better the next day, almost normal ten days later, 
went home in July, and was still well ten years later. 

Osmond and Hoffer then set up their double-blind ex- 
periment with thirty schizophrenic patients, some of 
whom, selected at random, were given a placebo, others 
nicotinic acid, and others nicotinamide, in the amount 
of 3 g per day for thirty-three days. During the next two 
years the placebo group was well during only 48 percent 
' of the time, whereas the other two groups were well 92 
percent of the time (Osmond and Hoffer, 1962). After 
1952 they continued to give niacin to some of the hos- 
pitalized patients, some of whom continued to take it 
after their discharge. The record of the niacin patients 
1 was uniformly better than that of the others. For exam- 
ple, the number of the niacin patients still well after five 
years was 67 percent, about twice that of the others, 35 
percent. 

I have talked with many orthomolecular psychiatrists. 
The average amounts of niacin administered is about 8 
g per day, with an equal amount of vitamin C and usually 
also good amounts of other nutrients. There seems to be 
agreement with Osmond’s estimate that about 20 percent 
of patients hospitalized for the first time with acute 
schizophrenia and given orthomolecular treatment have 
another attack requiring hospitalization, whereas with 
only conventional treatment their number is about 60 
percent. There is little doubt that this vitamin supple- 
mentation, as an adjunct to appropriate conventional 
treatment, has great value. 

The orthomolecular treatment of schizophrenia has not 
yet been generally accepted, although it is used in a few 
psychiatric hospitals. In 1973 a committee of the Amer- 
ican Psychiatric Association published a report. Mega- 
vitamin and Orthomolecular Therapy in Psychiatry, in 
which arguments were presented to support the conclu- 
sion that megavitamin and orthomolecular therapy has 


262 HOW TO LIVE LONGER AND FEEL BETTER 


n 


no value in the treatment of schizophrenia or other men- ^ 
tal diseases. I pointed out that this report contained many: p 
incorrect statements and logical errors (Pauling, 1974b). g 
This bias against vitamins and lack of respect for thej jj 
facts are not found in the 1976 report of megavitamin j 
therapy of the Joint University Megavitamin Therapy K 
Review Committee to the minister of Social Services and p. 
Community Health of the Province of Alberta, Canada. 
The report presents a balanced account of the evidence jj 
and a number of recommendations about further inves- {j 
tigations (McCoy, Yonge, and Karr, 1976). The 1979. g 
report on nutrition and health of the Council on Scientific , 
Affairs of the American Medical Association, on the,' i, 
other hand, ignores the question of the value of vitamin 
supplements except to say that the public is being misled ]| 
by extravagant claims. 

Much information about nutrition in relation to mentalll 
disease is given in the thirty-one articles by thirty-seven 
authors in the 1973 book Orthomolecular Psychiatry: 
Treatment of Schizophrenia. One chapter describes the 
results of giving a mixture of three vitamins (C. B 3 , and 
B 6 ) by mouth to acute schizophrenic patients and control 
subjects and then measuring the amounts excreted in the 
urine. Low excretion of a vitamin is thought to indicate! 
a special need for that vitamin. Nearly all of the schiz-J 1 
ophrenic patients (94 percent) were low excretors of one 
or more of the vitamins, far more than the 62 percent of 
the controls. The authors concluded that deficiency in 
any one of these three vitamins could increase the pnob-li 
ability of an attack of schizophrenia. Other authors cm-l 
phasized that there arc many kinds of schizophrenia, and ; 
that different patients may be benefitted by improving 
their nutritional status in many different ways, with op-j 
timum intakes of niacin, ascorbic acid, thiamine, pyri-j 
doxine. other vitamins, minerals, and other nutrients. 

In 1970 I was walking along Main Street in the small 
town of Cambria, on the coast of California, when a 
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passing car stopped and the driver got out and ran back 
to me. She said, “Dr. Pauling, I owe my life to you. I 
am twenty-six years old. Two years ago I was contem- 
plating suicide. I had suffered miserably from schizo- 
phrenia for six years. Then I learned about vitamins when 
someone told me about your paper on orthomolecular 
psychiatry. The vitamins have saved my life.” 

There are now many orthomolecular psychiatrists. 
Many interesting papers are published in the Journal of 
Orthomolecular Psychiatry. I believe that improved nu- 
trition should be 3 part of the treatment of every person 
with mental problems, and I am glad that progress is 
being made in this direction. 
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The Allergies 

Many people suffer from asthma, hay fever, allergic 
rhinitis, allergic bronchitis, or some other hypersensitiv- 
ity reaction, to such substances as house dust, pollen, 
other environmental factors, or certain foods or drugs. 
That they can be helped to some extent to control their 
problems by the proper intake of vitamin C and other 
nutrients was pointed out long ago by several investi- 
gators (Korbsch, 1938; Holmes and Alexander, 1942; 
Holmes, 1943; Leake, 1955; other references are given 
by Stone, 1972). The established role of vitamin C in 
strengthening the immune system suggests that it should 
have value in managing hypersensitivity reactions, which 
are essentially immune reactions. Many recent studies 
affirm this proposition and show that the vitamin has such 
value at daily doses of 500 milligrams (mg) or somewhat 
more. A careful study of the effect of still larger doses 
has yet to be made. 

An important molecular actor in hypersensitivity re- 
actions is histamine. This is a small molecule, containing 
only seventy atoms, its formula being C 5 H 9 N 3 . It is 
closely related to histidine, one of the essential amino 
acids. Histamine is stored in granules of the cells in many 
tissues, especially of the skin, lungs, and stomach, and 
it is released from these granules when an antigen (such 
as the antigenic molecular groups of pollen grains that 
cause hay fever) combines with its specific antibody Its 
release may also be triggered by the stimulus of certain 
drugs or by disruption of the tissues. 
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The Allergies 

When histamine is released, it combines with specific 
proteins and starts the reactions that are characteristic of 
hypersensitivity. In the skin the capillaries are dilated, 
and their walls become permeable to fluid, producing a 
wheal (a flat burning or itching eminence, such as is 
caused by a mosquito bite) and redness. The arterioles 
are dilated, permitting a larger flow of blood to the af- 
fected region. Dilation of the blood vessels in the brain 
may cause headache. Contraction of smooth muscles in 
response to histamine may cause restriction of the bron- 
chi and difficulty in breathing. The heart may be affected, 
with stronger contractions and more rapid beat. Itching 
is caused by the effect of histamine on nerve endings. 

Many drugs, called antihistamines, are known that are 
often effective in counteracting the histamine released in 
a hypersensitivity reaction. They have much value, but, 
as with most drugs, they must be used with caution be- 
cause of the possible harmful side effects, such as drow- 
siness, dizziness, headache, nausea, lack of appetite, 
dryness of the mouth, and nervousness. They exert their 
antihistaminic function by competing with histamine for 
the specific sites on the protein molecules through which 
histamine exerts its effects. 

The many reports, beginning nearly fifty years ago, 
about the value of vitamin C as an adjunct to other treat- 
ments in the control of hypersensitivity reactions caused 
researchers to study the interaction of this vitamin and 
histamine. In 1975 Chatteijee and his associates showed 
that when guinea pigs are put on a diet containing no 
vitamin C, the blood level of histamine started to rise on 
the third day and reached a high level by the fourteenth 
day, when they were beginning to show signs of scurvy. 
They suggested that one of the functions of vitamin C is 
to regulate the amount of histamine in the body by con- 
verting it into another substance, hydantoin-5-acetic acid, 
which then decomposes into normal metabolic products 
(Subramanian, 1978). The conversion involves a hy- 
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droxylation reaction, for which vitamin C is required. It 
is evidently the destruction of vitamin C in this process ; 
that results in its deficiency for other vital functions and 
brings on incipient scurvy. 

Dr. C. Alan B. Clemetson has carried out an important 
study of the relation between vitamin C and histamine 
in the blood of four hundred men and women in New 
York. The concentration of vitamin C in the blood ranged 
from the dangerously low value of 0.00 to 0.19 mg per 
deciliter (for fourteen) to a high of 2.5 (for two), with a 
median of 0.8, which corresponds to the intake of about 
100 mg of the vitamin per day. The histamine concen- 
tration varied over more than a threefold range, with a 
striking dependence on the level of vitamin C, as shown 
in the illustration on page 267. The slope of the curve 
shows that for values of ascorbate concentration from 
1.0 to 2.5 mg per deciliter there is no change in thei 
histamine concentration. Most people who ingest 250 mg 
of vitamin C per day or more have plasma concentrations 
in this range, and I consider this to be the normal range 
(Pauling, 1974c). The results with histamine support this 
conclusion, in that the homeostatic (feedback) mecha- 
nisms that operate to keep the histamine concentration 
constant, at its optimum value, are achieving this goal, 
in this range. 

For smaller values of the ascorbate level, however, 
the histamine level rises rapidly. Chatterjec et al. (1975b) 
have suggested that the vasodilating action of histamine 
may be responsible for some of the manifestations of 
scurvy. Remarking that scurvy may be partly due to his- I 
tamine intoxication, Clemetson has observed that it may J 
be more than a coincidence that inflammation, such as | 
that produced by histamine, seems to resemble localized * 
scurvy. 

Additional evidence has been provided by Nandi et al. I 
(1976), who reported that in rats and guinea pigs stress l 
induced by vaccine treatment, fasting, and exposure to j 
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Vitamin C concentration in blood plasma, milligrams per deciliter 

Vitamin C and histamine in blood In a study of four hundred people, Alan B. Cle- 
metson demonstrated the effectiveness of vitamin C in lowering the histamine concen- 
tration in the blood. Histamine is shown by the scale at the left, vitamin C by the scale 
on the bottom. The points indicate the average concentration of histamine, corresponding 
to increasing concentration of ascorbate in the blood plasma, in milligrams per deciliter, 
for the ranges 0.00 to 0.19, 0.20 to 0.39, 0.40 to 0.59, and so on. The point plotted at 
the far right shows the average concentration of histamine for concentrations of ascorbate 
from 1.2 to 2.5 milligrams per deciliter. (Adapted from Clemetson, 1980.) 

heat or cold increased the production of histamine (mea- 
sured in gastric mucosa and urinary excretion). Treat- 
ment with vitamin C decreased the urinary excretion 
significantly. 

These observations provide strong support for the con- 
clusion that an increased intake of vitamin C has value 
in helping to control hypersensitivity problems. 

Clemetson (1980) also compared histamine and vita- 
min C levels in 223 pregnant women and a number of 
nonpregnant women. He found that the pregnant women 
had lower levels of vitamin C and higher levels of his- 
tamine than the others. One woman developed partial 
separation of the placenta ( abruptio placentae) and vag- 
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inal bleeding in the thirty-fifth week of pregnancy. Her 
plasma ascorbate level was veiy low, 0.19 to 0.27 mg 
per deciliter, and her blood histamine level was high, 35 
to 38 mg per milliliter. She was given 1000 mg of vitamin 
C per day, the bleeding stopped, and she was delivered 
of a healthy child at forty weeks. Two other abruptio 
placentae patients had plasma ascorbate levels of 0.38 
and 0.25 and histamine levels of 44 and 55, respectively. I 
Clemetson states that ascorbate and histamine levels 
should be obtained for pregnant women, and supple- 
mentation with vitamin C should be given when it is 
needed. 

Anaphylactic shock is a sudden, acute reaction to an 
antigen, mainly through histamine release in a hypersen- 
sitized person. The person develops hives (urticaria) and! 
has difficulty in breathing and may lose so much liquid 
from the blood by seeping through the walls of the blood • 
vessels as to nearly stop the circulation of the blood. I 
Among the antigens that cause anaphylaxis are foreign 
proteins, such as those in horse serum (giving rise to. 
serum sickness); any one of many drugs (penicillin inj 
penicillin-sensitive persons); and substances introduced 
by snake bites (rattlesnakes, cottonmouths, cottonheads, 
coral snakes), Gila monster bites, spider bites (especially 
by the black widow spider and violin spider, sometimes 
by other spiders, nearly all of which are venomous), and 
bee stings. A single bee sting may cause death. About! 
four times as many deaths in the United States are caused 
by bee stings as by snake bites. Persons known to be at 
risk should carry a kit containing epinephrine and an 
antihistamine. 

Human beings, monkeys, and guinea pigs, which do 
not synthesize vitamin C, are more susceptible to ana- 
phylactic shock than other animals. It was discovered 
nearly fifty years ago that a high intake of vitamin C 
protects guinea pigs against anaphylaxis (Raffel and 
Madison, 1938; many other studies have been made). 
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i Fred R. Klenner has reported on the effective treatment 
of snake bite by the intravenous infusion of sodium as- 
corbate (1971). It would be wise for persons who might 
be exposed to agents that could cause anaphylaxis to 
I ingest regular high doses of vitamin C. 

• Asthma (bronchial asthma) is a disease characterized 
by difficulty in breathing because of the spasmodic con- 
traction of the bronchi, recurring at intervals and accom- 
panied by a wheezing sound, a sense of constriction in 
the chest, a cough, and expectoration. An attack is often 
subsequent to exposure to an allergen, but sometimes it 
results from psychosocial stress (emotional upset) or 
other stresses, viral respiratory disease, or inhalation of 
cold air, gasoline fumes, fresh paint, or cigarette smoke, 
or from change in the barometric pressure. About half 
of the persons with this disease have it in a severe and 
troublesome form. It can usually be controlled by drugs, 
which, of course, have disagreeable and harmful side 
effects. 

Reports of the value of vitamin C for the control of 
asthma began around 1940. There is now good evidence 
that vitamin C has such value as an adjunct to conven- 
tional therapy. Some of the older studies gave negative 
results, perhaps because of the use of too small an amount 
of the vitamin for too short a time. Most of the recent 
studies have shown that the vitamin has a significant 
effect. For example, a reduced airflow caused by inhala- 
tion of histamine aerosol (Zuskin, Lewis, and Bouhuys, 
1973), flax dust (Valic and Zuskin, 1973), or textile dust 
(Zuskin, Valic, and Bouhuys, 1976) was partially con- 
trolled for several hours by 500 mg of vitamin C. Ogilvy, 
Du Bois, and their collaborators at Yale University then 
carried out several studies with methacholine, a drug that 
i induces constriction of the bronchi and decreased airflow 
in both healthy persons and asthmatics. Six healthy young 
men given methacholine either by aerosol inhalation or 
by mouth showed bronchoconstriction that decreased the 
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airflow by about 40 percent, whereas the amount of de- 
crease was only 9 percent when they ingested 100 mg 
of vitamin C one hour before the administration of the 
drug (Ogilvy et al., 1978, 1981). Similar results were 
obtained with asthmatic patients (Mohsenin, Du Bois, 
and Douglas, 1982). 

In a recent double-blind study of forty-one asthmatic 
Nigerian patients (Anah, Jarike, and Baig, 1980) twenty- 
two were given 1 gram (g) of vitamin C per day, and 
nineteen were given a placebo, for fourteen weeks during 
the rainy season, when the asthma is exacerbated by 
respiratory infections. The vitamin-C subjects had less 
than one-quarter as many asthmatic attacks during this 
period as the placebo subjects, and the attacks were less 
serious. All of the thirteen vitamin-C patients who had 
no attacks during the fourteen weeks had at least one 
attack during the eight weeks after the vitamin was 
stopped. 

Anderson et al. (1980) reported on their study of ten 
white asthmatic children in Pretoria, South Africa. These 
children, who initially had bronchial asthma and showed 
exercise-induced bronchoconstriction, were given 1 g of 
vitamin C per day and were assessed clinically and im- 
munologically for six months. They showed increased 
neutrophil chemotaxis, improved lung function, and 
greater transformation of lymphocytes under antigenic 
stimulation, and they all were free of severe asthmatic 
attacks during the six months. 

These investigations support the conclusion that an 
increased intake of vitamin C has value for asthmatic 
patients. 

Hay fever (pollinosis) is an acute inflammation of the 
mucous membrane of the nostrils that is usually caused 
by windbome tree, grass, or weed pollens. Itching, 
sneezing, production of a watery nasal secretion, and 
flow of tears occur during the pollen season. Antihista- 
mines and other drugs are used to control the problem. 
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The sufferers often try to avoid the guilty pollen and 
sometimes move to a different part of the country— where 
they may have the bad luck to find another kind of pollen 
that is as bad as the original culprit. 

One of the early reports about the value of vitamin C 
in controlling hay fever was that of Holmes and Alex- 
ander (1942). who reported that 200 mg per day was 
often effective. The matter was made confusing, how- 
ever, by other investigators, who reported that they ob- 
served no benefit. This situation has not changed very 
much. For example Kordansky, Rosenthal, and Norman 
(1979) studied the effect of vitamin C on ragweed-in- 
duced bronchospasm in six ragweed-sensitive asthmatic 
adults and reported that 500 mg had no protective effect. 
This amount is probably too small, and a long period of 
administration may be needed. In 1949 Brown and 
Ruskin studied sixty hay fever patients and reported that 
about 50 percent of those taking 1 g of vitamin C per 
day and about 75 percent of those taking 2.25 g per day 
showed improvement. For forty-seven years I have ob- 
served one subject who suffered greatly for decades from 
hay fever caused by ragweed and olive pollen and has 
for the last twelve years found much relief by taking 3 
g of vitamin C per day. 

I suggest that persons suffering from hay fever should 
take about this amount regularly and should increase their 
intake to the bowel-tolerance level (Chapter 14) during 
the pollen season. 

Sometimes the immune reaction turns upon its own 
body; antibodies form against antigens in the cells of the 
patient. Among these auto-immune diseases are systemic 
lupus erythematosis, myasthenia gravis, glomeruloneph- 
ritis, and pemphigus. Little information is available about 
the possible value of high doses of vitamin C in helping 
to control these diseases. 
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Arthritis and Rheumatism 

i 

i 

Arthritis is inflammation of a joint. More than one 
hundred different kinds of arthritis have been character- j 
ized, with many different causes. Gout, for example, is „ 
caused by the formation of crystals of sodium hydrogen - 
urate in the joint. Infectious agents such as gonococcal j, 
bacteria or the viruses of mumps or hepatitis may also ( 
cause inflammation of the joints, as can other diseases, i 
drugs, allergens, and cancer. s 

Rheumatoid arthritis and osteoarthritis are readily dis- j 
Anguished. In rheumatoid arthritis the swollen joints in 
the fingers are soft and tender, in osteoarthritis they are , 
hard and usually not tender. The joints near the end of 
the fingers are usually involved in osteoarthritis, but not 
those closer to the wrist, whereas in rheumatoid arthritis . 
it is the wrist and parts of the hand other than the ends 
of the fingers that are affected. 

Rheumatism (fibromyositis) comprises a group of ill- i 
nesses involving pain, tenderness, and stiffness. It may 
affect not only joints (rheumatoid arthritis) but also mus - 1 
des and adjacent structures. 

Many drugs that are highly effective for the control of , 
arthritis have been developed during recent years. As- i j 
pirin is often used to control the pain and inflammation , 
of rheumatoid arthritis; the average daily dose is 4.5 
grams (g), 14 tablets. Enteric-coated tablets may be 
taken by patients with stomach or duodenal ulcers to 
avoid the exacerbation of the ulcers by the aspirin. The 
problem of serious dysfunction of a joint can sometimes 
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be handled by surgery. Total hip replacement is often 
successful. 

Nutritional factors are important in both causing and 
controlling some kinds of arthritis. An attack of gout may 
occur from overeating, especially eating too much meat, 
and from drinking too much alcohol and not enough 
water. Eating a large amount of meat, especially certain 
organ meats, increases the level of uric acid in the blood, 
and increasing the amount of alcohol and decreasing the 
amount of water in the body fluids make it easier for the 
crystals of sodium hydrogen urate to deposit in the joints. 
To prevent an attack of gout the intake of meat should 
be kept low and a large amount of water should be drunk, 
at least three quarts per day. Also, the urine should be 
kept alkaline, because sodium hydrogen urate is more 
soluble in alkaline urine than in acidic urine. Alkaline 
urine can be achieved by taking sodium bicarbonate, tri- 
sodium citrate, or sodium ascorbate. I recommend the 
last. 

As with other diseases, the question of the value of 
supplementary vitamins for the control of arthritis has 
been confused by misleading statements. Not long ago 1 
read a brief report by a professor in a leading medical 
school about his trial of the value of unconventional 
treatments for arthritis. He stated that vitamin supple- 
ments were found to have no value. I wrote to him, 
asking how many patients he had studied, and how much 
vitamin supplement he had given them. His answer was 
that he had given an ordinary multivitamin tablet every 
day to a half-dozen patients, who seemed not to improve. 
The patients described later in this chapter took between 
one hundred and five hundred times the amounts in these 
tablets; it is these optimum intakes that have value in 
helping to control arthritis. 

The pioneer in vitamin therapy for rheumatism and 
arthritis was a young physician in New England, Dr. 
William Kaufman. To secure objective assessment of the 
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state and progress of his patients he built a set of goni- 
ometers (angle-measuring devices) with which he could 
measure the angles through which different joints of the 
human body could move. By measuring one thousand 
people in ordinary good health he obtained a standard 
curve showing the average joint mobility index as a func- 
tion of age— it falls off slowly with increasing age. He 
also measured the joint mobility for patients with joint 
dysfunction and found that the index fell far below the 
standard curve. In addition, he verified that the patients 
had much larger values of the rate of sedimentation of 
the red corpuscles of the blood than did the healthy con- 
trols. Thus he had two objective ways of assessing the i 
state of health of the patients. 

In 1937 vitamin B 3 , niacin or niacinamide, was iden- 
tified. Kaufman decided to find out whether it could help 
his patients. Upon administering it to his arthritic pa- 
tients, he found that most of them responded rapidly by 
feeling better and by an increase in the joint mobility 
index to nearly the normal curve and a decrease in the 
red-cell sedimentation rate. Stopping the niacinamide 
caused a return to the abnormal state within a day or 
two. 

Kaufman published an account of his study of 150 
arthritic patients in 1943 in The Common Form of Niacin 
Amide Deficiency Disease, Aniacinamidosis, and in 1949 
he published his study of 450 patients in Vie Common 
Form of Joint Dysfunction: Its Incidence and Treatment. 

In 1955 in a report to the American Geriatric Society he 
Stated that most of the patients improved greatly on a 
regimen of 1 to 5 g of niacihamide per day in divided 
doses (six to sixteen per day), continuing for as long as 
nine years. He observed no untoward reactions from nia- 
cinamide in several thousand patient-years of continuous 
use. His recommended intake for treatment of restricted 
mobility of joints and other manifestations of deficiency 
of vitamin B, (aniacinamidosis) is 4 to 5 g per day. 
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Even before the work of Abram Hoffer and Humphry 
Osmond on acute schizophrenia, Kaufman had written 
that many of his patients showed striking improvement 
in mental health as well as physical health on this nia- 
cinamide regimen. I have had the opportunity to check 
the effectiveness of niacinamide, together with vitamin 
C, in controlling arthritis in a few patients, with results 
that support the conclusions stated by Kaufman. So far 
as I know, no group of researchers in the field of arthritis 
has attempted to repeat Kaufman’s work. This lack of 
interest may be the result in part, again, of the general 
bias of the medical profession against vitamins and in 
part of the fact that no one can make money from nia- 
cinamide, which is just as cheap as vitamin C. 

Another vitamin that brings relief to the sufferers from 
rheumatism is vitamin B 6 , pyridoxine. Vitamin B 6 shrinks 
the synovial membranes that line the bearing surfaces of 
the joints. It thus helps to control pain and to restore 
mobility in the elbows, shoulders, knees, and other joints, 
as was observed by Dr. John M. Ellis, a physician in 
Mt. Pleasant, Texas. 

In his 1983 book Free of Pain Ellis has reported that 
the vitamin is effective at high intakes. There is now 
little doubt that the optimum intake of vitamin B 6 is 
somewhere in the region of 50 to 100 milligrams (mg) 
per day, and probably more for some people. There is 
an upper limit, however, to the intake of this vitamin. 
A daily intake of 2000 mg or more of vitamin B 6 con- 
tinued for months or years leads to a temporary periph- 
eral neuropathy, a feeling of numbness in the toes. The 
optimum intake of this vitamin is accordingly less than 
one thousand times the Recommended Daily Allowance 
but somewhat greater than the RDA. 

Because of its shrinking effect on the synovial mem- 
branes, vitamin B 6 has found another use; in the relief 
of a nerve disorder called carpal tunnel syndrome. This 
is a painful and crippling disease of the hands and wrists 


276 HOW TO LIVE LONGER AND FEEL BETTER 

that results from compression of a principal nerve to the 
hand as it passes through a tunnel lined with synovial 
membrane between the tendons and ligaments in the 
wrist. It occurs about three times as frequently in women 
as in men and has a higher incidence during pregnancy 
and at the time of the menopause than at other times. 
Until recently the principal treatment was surgery. 

In 1962 Ellis began giving vitamin B 6 in large doses 
to pregnant women to control the edema and some other 
problems from which they tend to suffer. He noticed that 1 
the large doses. 50 to 100 mg per day (twenty-five to 
five hundred times the RDA) also controlled the tingling 
in the fingers, cramps, weakness of grip, and lack of 
feeling in the hands. Around 1970 he noticed that these 
large doses of vitamin B 6 provided good control of the 
carpal tunnel syndrome (Ellis, 1966; Ellis and Presley. 
1973), usually such that surgery was not needed. 

An interesting aspect of Ellis’ work is the discovery 
that the abnormality in the metabolism of the amino acid 
tryptophan that is caused by the steroidal birth-control 
pills is prevented by the daily intake of about 50 mg of 
vitamin B h . 

Many of the vitamins serve as coenzymes in various 
enzyme systems in the human body. Vitamin B 6 , for 
example, is known to serve in this way for more than 
one hundred different enzymes. In the past it has been 
said that the intake of the RDAs of vitamins provided 
enough for the enzyme systems to function at nearly their 
maximum effectiveness, but it has now been learned that 
this statement is not true. 

Karl Folkers is a distinguished organic chemist and 
biochemist who is now a professor at the University of 
Texas in Austin, and who earlier was for twenty years 
director of research for Merck and Company , He decided 
to study the enzymes for which vitamin B 6 is a cocnzyme 
and selected the easily available glutamic oxaloacetic 
transaminase of erythrocytes (EGOT). which is in the 
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red cells of the blood. By 1975 he and his collaborators 
had shown that in their Texan subjects on an ordinary 
diet the EGOT enzymatic activity was far less than the 
maximum value that could be achieved by a high intake 
of vitamin B 6 . This observation supported the conclusion 
already reached by Ellis that many people suffer from a 
deficiency of this vitamin. 

Ellis and Folkers then collaborated in a double-blind 
study in which the effectiveness of vitamin B 6 was com- 
pared with that of a placebo in patients with the carpal 
tunnel syndrome. The result, with high statistical signif- 
icance (P = 0.0078), was that the B 6 patients improved 
and the placebo patients did not (Ellis, Folkers, et al., 
1982). The authors conclude that “Clinical improvement 
of the syndrome with pyridoxine therapy may frequently 
obviate hand surgery.” The mechanism of control of the 
disease is the action of the vitamin in reducing the swell- 
ing of the synovial membrane that lines the tunnel. 

It is not surprising that B 6 has been found also to be 
helpful in controlling arthritis. Its action as an antihis- 
taminic agent and regulator of the rate of synthesis of 
prostaglandins (Chapter 26) makes it to some extent a 
substitute for aspirin in controlling pain and inflamma- 
tion. 

The best known example of the effectiveness of 
vitamin C in controlling an arthritic- disorder is the ex- 
perience of Norman Cousins, the former editor of the 
Saturday Review, who was suffering intensely from an 
ailment diagnosed as ankylosing spondylitis, a progres- 
sive form of arthritis characterized by inflammation and 
then the fusing together of adjacent bones, especially of 
the spine. As described by him in his book. Anatomy of 
an Illness as Perceived by the Patient, Cousins decided 
to try the effect of vitamin C and persuaded his physician 
to give him intravenous infusions of 35 g of sodium 
ascorbate per day. This treatment, together with the psy- 
chosomatic aid of his determination to remain cheerfhl 
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and to enjoy himself, achieved partially by leaving the 
hospital and receiving the treatment in a hotel room, led 
to his recovery. He now holds a special professorship in 
the University of California Medical School in Los An- 
geles. 

There is evidence that arthritis, rheumatism, and re- 
lated diseases often are the result of nutritional deficien- 
cies. Sufferers from these diseases would be wise to try 
to improve their nutritional status by regulating their diet 
and taking supplementary vitamins and minerals, per- 
haps approximating the intake described in the table on 
page 13, possibly with additional niacinamide, vitamin 
C, and vitamin B 6 . There is also the possibility that an 
increased intake of some other vitamin, such as panto- 
thenic acid, would be helpful. These nutritional measures 
should serve as an adjunct to appropriate conventional 
treatment, if there is such a treatment, but sometimes, 
as with carpal tunnel syndrome, the need for the con- 
ventional treatment (surgery) disappears. 
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The Eye, the Ear, and the Mouth 

From the larger concerns about health and illness that 
have engaged our attention in the last chapters let us turn 
now to consider what the optimum use of vitamins may 
do for certain afflictions that bring pain and disability 
even though they do not threaten life. Some of the ob- 
servations and recommendations I shall make are as sol- 
idly based on reliable and repeated observations as are 
most of the things I have had to say in the earlier chap- 
ters. Some are based, however, on only a small amount 
of evidence. If I were recommending drugs I should have 
to be far more cautious in mentioning some of their re- 
ported uses. Fortunately, however, the vitamins are as- 
tonishingly low in toxicity, and few people need to limit 
their intake. The optimum intake of vitamins improves 
the general health and strengthens the body’s natural pro- 
tective mechanisms. Vitamin D, however, should not be 
taken in excess, and too much vitamin A may cause 
headache. 

The eye is an important organ and a delicate one. It 
is sensitive to the environment, including the molecules 
provided to it by the blood. Toxic substances can cause 
cataracts. Too high partial pressure of oxygen given 
to premature infants can cause restriction and oblitera- 
tion of the arteries to the retina (retrolental fibroplasia) 
resulting in blindness. Chronic use of topical corticoste- 
roids leads to glaucoma, cataracts, and other eye prob- 
lems in some persons. 

The value of a proper intake of vitamins to achieve 
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good health of the eyes is well known. In some countries 
in southern and eastern Asia and in Brazil, blindness is 
often caused by vitamin-A deficiency. Xerophthalmia 
(abnormal dryness of the eyeball) resulting from lack of 
vitamin A is the principal cause of blindness in young 
children. Blindness from retinitis pigmentosa caused by 
the Bassen-Komzweig syndrome can be prevented by 
massive doses of vitamins E and A. 

The importance of vitamin C for good eye health is 
suggested by the fact that the concentration of this vi- 
tamin in the aqueous humor is very high, twenty-five 
times that in the blood plasma. 

There is much evidence linking a low intake of vitamin 
C to cataract formation. Cataracts are opacities in the 
lens of the eye caused by the aggregation of protein mol- 
ecules into particles large enough to scatter light. Early 
cataracts are caused by exposure of the pregnant mother 
or the child to toxic substances, by malnutrition, and by 
certain diseases, such as rubella and galactosemia. Senile 
cataracts may be caused by sunlight, high-energy radia- 
tion (X rays, neutrons), infections, diabetes, and poor 
nutrition. 

Many investigators, beginning as long ago as 1935 
with Monjukowa and Fradkin, have reported that there 
is very little vitamin C in the aqueous humor of cata- 
ractous eyes and that patients with cataracts often have 
a low level of vitamin C in the blood plasma (Lee, Lam, 
and Lai, 1977; Varma, Kumar, and Richards, 1979; 
Varma, Srivistava, and Richards, 1982; Varma et al. 
1984). Monjukowa and Fradkin reported that the low 
concentration of vitamin C in the lens preceded the for- 
mation of the cataract and concluded that low vitamin C 
is the cause, not the consequence, of cataract formation. 
They suggested that in old age there is a decreased perme- 
ability of the eye to vitamin C and suggested that it might 
be overcome by a high intake of the vitamin. Varma et 
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al. (1984) concluded from their studies that vitamins C 
and E are important for the prevention of senile cataracts. 

There are also reports that the regular intake of high 
doses of vitamin B 2 , 200 to 600 milligrams (mg) per 
day, slows down the development of cataracts. It is pos- 
sible that the regimen described in Chapter 2, faithftilly 
followed, would lead to a significant control over the 
development of senile cataracts. 

A number of physicians have reported favorable ex- 
perience with vitamin C for control of glaucoma. This 
painful affliction, so often terminating in blindness, is 
evidenced by increased intraocular pressure, causing 
swelling of the eyeball. The normal pressure is less than 
20 millimeters of mercury (mm Hg). Mild glaucoma in- 
volves pressures 22 to 30 mm Hg, more severe 30 to 45 
mm Hg, and very severe as much as 70 mm Hg. It 
sometimes has a hereditary cause, or it may result from 
an eye infection or other injury or from emotional stress. 
It can often be controlled by drugs. 

Cheraskin, Ringsdorf, and Sisley (1983) in their dis- 
cussion of glaucoma mention that Lane (1980) studied 
sixty subjects aged twenty-six to seventy-four and found 
an average intraocular pressure of 22.33 mm Hg when 
I their average vitamin C intake was 75 mg per day, de- 
creasing to 15.15 mm Hg when vitamin C intake was 
* increased to 1200 mg per day. Other investigators have 
, reported similar results. Most striking are the observa- 
; tions of Bietti (1967) and Vimo et al. (1967), who gave 
doses of vitamin C of 30 to 40 grams (g) per day (0.5 g 
i| per kilogram body weight) to patients for as long as 
• seven months. The intraocular pressure, initially 30 to 
; 70 mm Hg, usually decreased to about half the value. 

, High doses of vitamin C for some patients might control 
. the glaucoma and for others decrease the amount of drugs 
l needed for control. 

The value of vitamin C in the healing of bums has 
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been mentioned in Chapter 15. This vitamin also has 
been reported to have much value in the treatment of 
bums of the cornea of the eye. Many thousands of these 
bums are caused by industrial accidents in which the eye 
is exposed to an alkali solution or some other chemical. 
In 1978 the U.S. Consumer Protection Safety Commis- 
sion reported 22,429 cases of chemical bums of the eye 
sustained in the home. 

If such an accident occurs, the eye should be imme- 
diately irrigated with water, continuing for as long as 
two hours. Treatment by an ophthalmologist may be 
needed to save the sight. Ulceration of the cornea and 
perforation of the eyeball may result from the bums. 

The injury may interfere with the transport of vitamin 
C into the eye, causing its concentration in the aqueous 
humor to drop to one-third of its normal value. It was 
reported long ago that vitamin C taken orally and applied 
topically as sodium ascorbate solution has much value 
in the treatment of these bums (Boyd and Campbell, 
1950; Krueger, 1960; Stellamor-Peskir, 1961). 

A thorough study of the nature of the action of vitamin 
C has been carried out over the last decade by Professor ! 
Roswell R. Pfister and his colleagues at the University 
of Alabama in Birmingham. In addition to conventional < 
treatment, oral ascorbate and topical application of 10 
percent sodium ascorbate solution may prevent ulcera- 
tion. 

Conjunctivitis is inflammation of the conjunctiva, the I 
mucous membrane covering the inner surface of the eye-1 
lid and extending over the forward point of the eyeball. 

It may be caused by viral infections, allergies, intense 
light, or other sources of irritation. Pinkeye is a highly 
contagious variety of conjunctivitis. Iriditis and uveitis 
are inflammations of parts of the iris. All of these con- I 
ditions may be benefitted by eyedrops of a freshly made t 
isotonic solution (3.1 percent) of sodium ascorbate, as I 
an adjunct to appropriate conventional treatment. 
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Acute otitis media, a bacterial or viral infection of the 
middle ear, causes much suffering for many people. It 
is usually the result of an upper respiratoiy infection. A 
good way to prevent this problem is to stop or control 
the respiratory infection, which can be done by the 
proper intake of vitamin C. 

A correspondent has written to me that he has had 
success with infection of the middle ear by introducing 
some drops of a solution of sodium ascorbate into the 
ear. Although no thorough study of this treatment has 
been made, it seems to me to be sensible and worth 
trying. 

The health of the mouth— the teeth, the gums, and the 
: mucous membranes— depends upon the intake of vitamin 
: C. A very low intake is disastrous. A moderate intake, 
such as is provided by an ordinary balanced diet, leads 
to moderately good health. For really good health of the 
mouth the optimum intake, provided by supplementary 
. vitamin C in amounts of several grams per day, is re- 
quired. 

The effects of such a low intake as to lead to scurvy 
i were described by Jacques De Vitry, bishop of Acre, 
. speaking of the scurvy that afflicted Crusaders in the 
Holy Lands: . . their teeth and gums were soon 

tainted with a kind of gangrene and the sick could no 
longer eat.” (Quoted by Fullmer. Martin, and Bums, 
1961 .) 

A low intake of vitamin C affects the teeth directly. 
The cells that produce teeth deteriorate, and production 
of new dentin ceases and the dentin becomes porous. 
Good supplies of vitamin C, calcium, and fluoride are 
essential for healthy teeth. 

Vitamin-C deficiency leads to capillary fragility. When 
the capillaries in the gums break down and bleed, the 
flow of blood to the gum tissues is interrupted and the 
tissues break down. The gums become swollen, violet 
colored, and soft, and are easily damaged. Infection and 
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gangrene then follow, with danger of losing the teeth. 
The inflammation of the gums is called gingivitis, which 
becomes pyorrhea (periodontal disease) as it worsens. 

The conclusion reached by Fullmer, Martin, and Bums 
(1961) and other investigators is that vitamin C is re- 
quired for the formation and maintenance of normal den- 
tin, bone, gums, and other connective tissues of the 
periodontium. 

The usual treatment of periodontal disease is removal 
of plaque and sometimes selective grinding of teeth, 
changes in fillings and prostheses, and surgical excision 
of some gum tissue. TTiis treatment is painful and ex- i 
pensive. The need for it can often be averted by increas- 
ing the intake of vitamin C. 

For the foregoing statement there has been no exten- 
sive controlled clinical demonstration; so far as I know, 
no such trial has been carried out. It is instead supported 
by some individual cases, which, combined with our 
knowledge about the properties of vitamin C, commend 
the use of the vitamin for this purpose. I shall quote one 
case, that of Joshua M. Rabach, as told in his book on I 
vitamin C (1972): 

fit t. ' 1- J ■ 

I was introduced to vitamin C in 1966 by a dentist— 
not my regular dentist, but a new man whom I had 
consulted in desperation. The cause of my desperation 
was $900, the fee a periodontist wanted to get my 
gums in “better” shape. . . . The periodontist’s prog- , 
nosis was really grim. Bad enough that the fee would ! 
be $900; worse, he couldn’t promise that his work 
would keep me from losing my teeth prematurely. 

I saw the second dentist— now “my” dentist— a week 
later. After poking in my mouth and asking many 
questions, he agreed that my gums were receding and ! 
the problem shouldn’t be ignored. He did not agree I 
that periodontal work was necessary “for the time 
being.” He prescribed a course of treatment as fol- 
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lows: I was to have my teeth cleaned then and every 
three months thereafter; I was to brush my teeth and 
massage my gums as instructed; morning and evening 
I was to take one of the white tablets he gave me. 

Six months passed before I learned that the white 
tablets were vitamin C (500 mg) and that, in certain 
kinds of gum disease, my dentist employs vitamin C 
therapy before other, more radical, kinds of treatment. 
. . . That was six years ago. I still have all my teeth, 
and my gums are healthy.” 

For Rabach 1000 mg of vitamin C per day was enough 
to prevent periodontal disease, but for some other people 
much more may be needed. 

There is no doubt, as pointed out by Cheraskin and 
Ringsdorf in their book Predictive Medicine (1973), that 
your general health is affected to some extent by the 
health of your mouth and that the health of your mouth 
serves as an indicator of your general health. If you have 
trouble with your gums or teeth, increase your regular 
daily supplement of vitamin C and other vitamins to see 
if the problem cannot be solved in this simple way. Also, 
keep in touch with your dentist — and be sure that he or 
she knows about the value of proper nutrition. 
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Aging: Its Moderation and Delay 

Aging is the process of growing old and approaching 
normal death. It is accompanied by a gradual deteriora- 
tion in the biochemical and physiological functions, such 
as the activity of enzymes, beginning at about age thirty- 
five years and continuing at an increasing rate thereafter, j 

The death rate increases with age, in consequence of 
the aging process. Death may be caused at any age by 
illness, accident, suicide, or murder. Accidents cause 
about 4.5 percent of all deaths in the United States, su- 
icide about 1 .4 percent, homicide about 1 .0 percent, and 
illness about 93 percent. The mortality (death rate) from 
illness is a measure of the change in health caused by 
aging. 

A valuable contribution to the study of aging was made 
in 1825 by an English scholar, Benjamin Gompertz, in 
a paper titled, “On the Nature of the Function Expres- 
sive of the Law of Human Mortality,” published in the 
Philosophical Proceedings of the Royal Society of Lon- 
don. He studied the death records from four areas and 
noticed that the probability of death increases from year 
to year after age thirty or thirty-five by a constant factor. 
This means that the death rate after this age increases 
exponentially with increase in age. A useful way of 
checking the Gompertz relationship is to plot the loga- 
rithm of the mortality as a function of age; the Gompertz 
function is then a straight line. 

In the illustration on page 288 I have plotted the log- I 
arithm of the number of deaths per one thousand persons 
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per year in the United States as a function of the age. 
We see that a straight line fits the points from age thirty- 
five to age eighty-five. The slope of the line is such that 
we can say that for the average American the chance of 
death increases by 8.8 percent with each birthday after 
the thirty-fifth. His or her chance of dying during the 
year doubles with every increase of 8.2 years in age. 

Over the range from thirty-five to seventy-five years 
of age the death rate for women remains close to one 
half that for men. From birth to age five the ratio for 
girls to boys is about 80 percent, but then it drops rapidly 
to about 30 percent from age seventeen to twenty-five, 
rising to 50 percent at thirty-five. After age seventy-five 
it increases to about 65 percent. 

The values in infancy are attributed to genetic defects 
and childhood diseases. The best health is seen to come 
at age ten. The high death rate from ages seventeen to 
' thirty can be attributed mainly to automobile accidents. 

' These accidents cause about forty thousand deaths per 
' year, at the average age of twenty-two. The hump in the 
curve is higher for young men than for young women, 

’ who have a smaller chance of being killed at this age in 
! an automobile accident. 

The human female in the United States starts life with 
somewhat better health than the male, and by age thirty- 
five she is twice as healthy, as shown by the difference 
' in the death rates. (Part of this difference is the result of 
1 more cigarette smoking by men than by women.) From 
then on, however, she ages at the same rate, as shown 
by the parallelism of the Gompertz lines. 

People who smoke cigarettes have poor health. This 
poor health is made evident not only by the greater in- 
cidence of minor and major ailments but also by a strik- 
ing increase in the death rate from all causes. Cigarette 
smokers lead miserable lives. They are the captives of 
their drug addiction. 

Scores of careful studies have been made in which the 
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Age-specific death rates Gompeitz diagram shows the logarithm of the annual death 
rate (per thousand living at each age) for white males and white females in the United 
States. 1979. 


death rate of a population of cigarette smokers is com- 
pared with that of a similar population of nonsmokers. 
The smokers die faster than the nonsmokers, at every 
age and with every larger number of cigarettes smoked, j 
and they die at a greater rate from every disease. Their 
natural protective mechanisms are damaged to such an 
extent as to make them vulnerable to every assault. Even 
the nonsmoking wives or husbands of cigarette smokers i 
are damaged to such an extent by living in a smoky 
atmosphere as to have decreased life expectancy. 

One-pack-a-day smokers have twice the chance of 
nonsmokers of dying at age fifty to sixty (somewhat 
smaller at higher ages), and two-pack-a-day smokers I 
have three times the chance. Average smokers die about 
eight years younger than nonsmokers. Cigar smokers are I 
not damaged so much, perhaps because they do not in- 
hale the smoke. They die a year or two earlier than non-i 
smokers, however, often of cancer of the mouth or throat.l 


j 
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Twenty-five years ago I calculated that life expectancy 
is decreased by fifteen minutes for each cigarette smoked. 
Since smoking a cigarette takes about five minutes, I 
concluded that it is not worth while to smoke unless die 
smoker is more than four times as happy when smoking 
as when not smoking (Pauling, 1960). 

Lung cancer is an unpleasant disease. A smoker living 
in the city has three hundred times greater chance of 
dying of lung cancer than a nonsmoker living in the 
country. There used to be a striking difference between 
the death rate of men from lung cancer and. that of 
women, but now many more women are smoking, and 
they are catching up with the men, as shown in the top 
illustration on page 290. 

The major cause of the decreased life expectancy as a 
result of smoking cigarettes is not cancer; it is heart 
disease. The bottom illustration on page 290 shows the 
logarithm of the death rate for coronary heart disease 
plotted against age, as found from a statistical study of 
187,783 men by Hammond and Horn (1958). The slopes 
of the lines correspond to a doubling time of seven years. 
The curve for one-pack-a-day smokers is shifted to lower 
ages by seven years; that is, a one-pack-a-day smoker 
dies of coronary heart disease seven years earlier than a 
nonsmoker. 

It was discovered many years ago that the level ol 
vitamin C is lower in the blood of smokers than of non- 
smokers (Strauss and Scheer, 1939), and scores of in 
vestigators have verified this observation. At one recent 
international conference on vitamin C four of the twenty 
papers presented were on this subject, with discussion 
ot populations in Brazil, Canada, Switzerland, and the 
United States (Hoefel, 1977; Pelletier, 1977; Ritzel and 
Bruppacher, 1977; Sprince, Parker, and Smith, 1977). 

The investigators agree that the vitamin-C level in the 
plasma in smokers is usually only half or two-thirds that 
of nonsmokers. McCormick in 1952 estimated that each 
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Cigarettes and lung cancer Mortality from lung cancer increased sharply about twenty 
five years after cigarette smoking became popular, first among men and then among 
women. (From Cameron and Pauling, 1979.) 



Cigarette* and heart disease Gompertz lines show the logarithm of the age speoilkj 
death rate (deaths per year pet thousand persons) from coronary heart disease from «j 
study of IK7.7H3 men for one pack -a -day cig.irrttr smokers. 0. 3-pack -a-tiay cigarette 
smokers, and nonsmokcrs 
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cigarette smoked can destroy 25 milligrams (mg) of vi- 
tamin C, and Irwin Stone (1972) wrote that smokers 
suffer from a chronic subacute stage of scurvy. 

A part of the poor health of cigarette smokers can be 
attributed to their deficiency in vitamin C. This defi- 
ciency can be rectified by the regular intake of a few 
grams of the vitamin each day. In this way some, but 
not all, of the haimful effects of smoking can be pre- 
vented. The smoker taking supplementary vitamin C will 
not catch up with the nonsmoker taking vitamin C until 
he or she stops smoking. 

During the last few decades many people have stopped 
1 smoking, but others have not been able to escape from 
the addiction. For them there is the possibility of stop- 
ping in two stages. First, replace the cigarettes by chew- 
ing gum that contains nicotine (a prescription is needed), 
and after some time stop the gum. 

With respect to alcohol, people may be divided into 
three classes: nondrinkers, moderate drinkers (one to four 
drinks per day), and heavy drinkers (more than four 
drinks per day). Many epidemiological studies have 
agreed that moderate drinkers on the average have 
slightly better health than nondrinkers, living about two 
years longer (Jones, 1956; Chope and Breslow, 1955) 
This effect of a moderate intake of alcohol may be the 
result of its acting as a tranquilizer. For this purpose it 
is less harmful than the tranquilizing drags. 

A high intake of alcohol can lead to great misery 
interference with the ability of the person to get along 
with his or her spouse and children and with friends and 
business associates, destruction of the marriage, loss of 
me job, injury to himself or herself and others by drank 
driving arrest for drunkenness, and deterioration in 
physical and mental health. The effects of alcoholism are 
often compounded by the effects of cigarette smoking— 
eavy drinkers tend also to be heavy smokers. 

The problem of alcoholism is hard to control. For 
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many sufferers psychosocial support such as is provided 
by Alcoholics Anonymous has been helpful. The drug 
disulfiram has been effective for some alcoholics. It 
blocks the further oxidation of acetaldehyde, which is an 
oxidation product of alcohol. If a patient drinks alcohol 
after taking disulfiram he or she flushes, has a throbbing 
headache, and becomes nauseated and generally miser- 
able. Such an experience may help him or her to give 
up drinking. 

Roger J. Williams, the discoverer of pantothenic acid, 
has written about the value of vitamins in controlling 
alcoholism (Williams, 1951). Many investigators have 
found that the B vitamins and vitamin C have value. 
Abram Hoffer (1962) reported the control of acute al- 
coholism and delirium tremens by giving 9 grams (g) of 
niacin and 9 g of vitamin C per day. Niacin and vitamin 
C in relation to alcoholism are discussed by several au- 
thors, especially Hawkins, in the book Orthomolecular 
Psychiatry. Hawkins mentions one study in which 507 
alcoholic patients on megavitamin treatment had been 
carefully followed for five years. All were long-time 
treatment failures before beginning to take the vitamins. 
Four hundred of the 507 had then remained sober for 
two years or more. 

Sprince, Parker, and Smith (1977) have pointed out 
that heavy smoking and heavy drinking introduce into 
the body not only nicotine and ethanol but also other 
toxic substances, including acetaldehyde, N-nitroso 
compounds, polynuclear hydrocarbons, cadmium, and 
carbon monoxide. They also stimulate the release of 
catecholamines and corticosteroids, which are associated 
with adverse cardiovascular, respiratory, and nervous- 
system effects. They discuss the evidence that large 
doses of vitamin C have value in decreasing the toxic 
effects of acetaldehyde and some of the other substances, i 

In sum, cigarette smoking and excessive drinking are 
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important factors leading to unhappiness, poor health, 
and early death. 

Unavoidably, aging is accompanied by the slowing 
down of the physiological and biochemical processes that 
go on in the body, by decreasing strength, and by in- 
creasing incidence of illness and probability of death. 
The molecules of deoxyribonucleic acid (DNA) that con- 
trol the synthesis of enzymes and other proteins undergo 
changes (somatic mutations) that lead to decreased pro- 
duction of these important substances or to changes in 
the molecules that decrease their activity. These changes 
in enzymes throughout the body are compounded by poor 
nutrition resulting from poor appetite, failure to take sup- 
plementary vitamins, and decreased activity of the diges- 
tive enzymes. The increase in the number of cells 
containing chromosomal abnormality contributes to these 
effects. 

One theory of aging is that many molecular changes 
that build up in the human body with the passage of time 
are caused by free radicals, atoms or molecules that are 
especially reactive because they contain an unpaired 
electron (Harman, 1981). They can cause changes in the 
structure and function of important molecules, such as 
enzymes, and these changes can produce somatic mu- 
tations, mutations in the cells of the body as distin- 
guished from mutations in the egg or sperm that may 
result in the birth of defective infants or in stillbirths or 
prevent the development of the fetus. 

One characteristic of aging is the decrease in the elas- 
ticity of the skin and the production of wrinkles, espe- 
cially in the areas exposed to sunlight— the hands, face, 
and neck. Bjorksten (1951) developed a theory of aging 
that explains these changes in the skin. In die process of 
tire tanning Of leather, molecules are introduced into the 
nnimal hide that form chemical bonds with the skin mol- 
ecules and cross-link them into large aggregates, makin g 
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the skin insoluble and tough. Bjorksten pointed out that 
in the course of increasing age the molecules in the hu- 
man skin become cross-linked, and the skin becomes 
leathery. 

This process can be slowed down by restricting the 
exposure of the skin to strong sunlight and by protecting 
it against the ultraviolet rays in the sunlight by using a 
lotion or salve that contains a substance that absorbs 
ultraviolet light. In the same way the chance of devel- 
oping skin cancer is decreased. 

A common accompaniment of old age is the formation 
of yellow deposits of cholesterol in the skin below the 
eyes. It has been observed that after such a deposit has 
been removed another does not appear if the blood level 
of cholesterol is decreased by the regular intake of high- 
dose vitamin C and by cutting down the intake of su- 
crose. 

Ultraviolet light, X rays, cosmic rays, natural radio- 
activity, radioactive fallout from nuclear explosions, and 
mutagenic and carcinogenic chemicals produce their ef- 
fects in part by forming free radicals, which then attack 
other molecules by changing them or cross-linking them. 
Part of the aging process may be the production of in- 
soluble cross-linked sludge in cells throughout the body. 
The oxidation-reduction power of vitamin C and vitamin 
E provides protection against cancer and against aging 
by causing these molecules to combine with, reduce, and 
so destroy free radicals. 

I do not recommend that drugs be taken in the effort 
to control aging. In a large (and, to me, rather confusing) 
popular book on aging and life extension by Pearson and 
Shaw (1982), the authors list thirty-one substances in 
their personal experimental life-extension formula. The 
list includes vitamins and other orthomolecular sub- 
stances but also a number of drugs, including several 
that they describe as antioxidants: dilauryl thiopropion- 
ate. thiodipropionic acid, butylatcd hydroxytolucne, and 
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hydrogenated ergot alkaloids (dihydroergocomine meth- 
anesulfonate, dihydroergocristine methanesulfonate, di- 
hydroergocryptine methanesulfonate). I do not recom- 
mend taking these substances. 

It is generally agreed that physical activity is important 
for the preservation of good health. Cheraskin and Rings- 
dorf in their book Predictive Medicine conclude that “the 
addition of physical activity discourages disease; the ab- 
sence of exercise invites disease.” 

One early study is that of Hammond (1964), who re- 
ported on more than a million men and women who were 
enrolled in the study and then followed for two years. 
The death rates for 461,440 men between forty-five and 
ninety years of age are shown in the illustration on page 
296. It is seen that the men who did not exercise had 
death rates much larger than those of the men who did. 
The ratios correspond to between ten and twenty years 
difference in life expectancy. Other investigators have 
reported about a five-year difference between people who 
have little or no exercise and those who exercise mod- 
erately, with no advantage to strenuous exercise. People 
who exercise probably also follow other good health 
practices. Regular exercise benefits the heart and lungs, 
improves the blood vessels, increases muscular strength, 
tightens the ligaments, and helps to control the body 
weight. 

The word aerobic, which means pertaining to the pres- 
ence or use of the oxygen of the air, has been used in 
recent years to describe exercising vigorously enough to 
require more rapid breathing and an increased rate of the 
heartbeat. Aerobic exercise can be carried out by walking 
rapidly, jogging, bicycling, or swimming. There is no 
doubt that it is beneficial when it is practiced regularly 
and not excessively. 

Every insult to the body, every illness, every stress 
increases the physiological age of a person and decreases 
his or her life expectancy. The amounts by which life 
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Exercise and mortality Annual death rates (deaths per year per thousand persons) differ 
significantly for men who exercise and men who do not. The ratios correspond to between 
ten and twenty years difference in life expectancy. (From Hammond. 1964.) 


expectancy is decreased by episodes of illness have been 
reported by Dr. Hardin Jones of the Donner Laboratory 
of Medical Physics of the University of California in 
Berkeley. He pointed out that there is evidence that aging 
results from episodes that damage the bodily functions. 
Among these damaging episodes are illnesses; each ill- 
ness leaves the body with decreased ability to function 
in the optimum way. One disease experience tends to 
lead to another and to decrease life expectancy. This 
effect has been described by saying that each person is 
bom with a certain amount of vitality, that some vitality 
is used up by each episode of illness or other cause of 
stress, and that death comes when the quota of vitality 
has been exhausted (Jones. 1955). 

Jones concludes that the way to avoid disease is by 
not having earlier diseases: “. . . we may be able to 
achieve an even greater preservation of physiologic health 
by the elimination of our more trivial diseases; the sue- 
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cessful removal of such ‘benign’ diseases as the common 
cold, chicken pox, measles, etc., may be more effective 
in lessening the disease tendency of later life than any- 
thing else we may attempt to do.” 

By controlling the common cold, the flu, and other 
ailments through the intake of supplementary vitamin C 
and other health practices, we not only avoid the dis- 
comfort of these diseases but also slow down the rate at 
which our bodies deteriorate and at which our stores of 
vitality are used up. Old people and sick people often 
move rapidly toward death because they do not eat 
enough food. Their malnutrition is often the result of 
poverty, but it may also come about because the food 
does not taste good or smell good to them. The deteri- 
oration in the senses of taste and olfaction may itself be 
the result of malnutrition, but it is often exacerbated by 
the toxic products of illnesses, especially cancer, by the 
changes accompanying the aging process, and by poor 
health habits, such as constipation. 

Good nutrition can decrease the number of these epi- 
sodes and prevent the onslaught on the physiological age 
by improving the general health, strengthening the 
body’s natural protective mechanisms, and helping to 
control illness. To all these ends, the optimum intake of 
supplementary vitamins contributes heavily. It is possi- 
ble, as Lewis Thomas has said, for us all to die healthy! 

Even if the aging person is not healthy, the last days 
can be made more comfortable by good nutrition. Dr. 
Ewan Cameron has reported that patients with advanced 
cancer who began taking 10 grams of vitamin C per day 
quickly responded by having better appetite and eating 
more, probably in part because the food smelled better 
and tasted better. The resulting improved nutrition may 
be part of the explanation of the effect of the vitamin on 
the health of the patients. 

At the present time the average age at death in the 
United States is about seventy-five years. The slope of 
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the Gompertz curve begins to decrease beyond age 
eighty-five: that is. the death rate does not increase quite 
so rapidly with increasing age as in earlier years. This 
effect is probably the result of the selection of the sur- 
vivors as generally healthier people than those who have 
died. At age 100 the annual death rate is 0.30, and this 
rate increases by about 0.012 for each succeeding year. 
A calculation on this basis indicates that in the U.S. 
population there should be one person who has survived 
to age 125. 

My estimate, made on the basis of the results of epi- 
demiological studies and other observations, is that 
through the optimum use of vitamin supplements and 
other health measures, the length of the period of well- 
being and the length of life could be increased by twenty- 
five to thirty-five years. For the subpopulation following 
this regimen the life expectancy would be 100 to 110 
years, and in the course of time the maximum age, 
reached by a few. might be 150 years. 
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Organized Medicine and the 
Vitamins 

Fifteen years ago I was writing Vitamin C and the Com- 
mon Cold. I was pleased with myself. I had made many 
discoveries in chemistry and other fields of science and 
had even made some contributions to medicine, although 
it was not clear that these contributions would have much 
effect in decreasing the amount of suffering caused by 
disease. Now, I thought, I have learned about something 
that can decrease somewhat the amount of suffering for 
tens of millions or even hundreds of millions of people, 
something that had been noticed by other scientists and 
by some physicians but for some reason had been ig- 
nored. 

1 thought that all that I needed to do was to present 
the facts in a simple, straightforward, and logical way 
in order that physicians and people generally would ac- 
cept them. I was right, in this expectation, about the 
people but wrong about the physicians, or perhaps not 
about the physicians as individuals but about organized ! 
medicine. 

A modest number of all U.S. physicians, perhaps 1 
percent, are now practicing orthomolecular medicine and 
calling themselves orthomolecular physicians. They 
make use of conventional prophylactic and therapeutic 
measures and in addition supplement these measures by 
the proper recommendations about the optimum intake 
of vitamins and other nutrients, together with the use of 
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>ther orthomolecular substances. The American Ortho- 
molecular Medical Association, of which I have been 
lonorary president since its formation ten years ago, to- 
iay has five hundred members. 

It is not easy to be an orthomolecular physician. This 
ield has not yet been recognized as a medical specialty. 
Orthomolecular medicine for some reason seems to be 
considered a threat to conventional medicine. Orthomo- 
ecular physicians are harassed by the medical establish- 
ment. One of my friends, in fact the present president 
of the Orthomolecular Medical Association, had his Cal- 
fomia medical license revoked in 1984 and has had to 
move to another state in order to continue his practice 
bf medicine. I testified at his hearing, where I was asked 
>ome rather silly questions by the assistant attorney gen- 
eral of the State of California. None of his patients pre- 
sented charges against him; instead, the charges were 
wrought by another physician, who may have felt that 
orthomolecular medicine constituted unfair competition, 
in that the patients are benefitted too much and at too 
tow a cost (vitamins are much cheaper than drugs). My 
understanding is that the principal charge against my 
'friend is that “He did not try hard enough to get his 
cancer patient who had decided against chemotherapy to 
change her mind." This sort of excuse seems to me to 
5e about as flagrant as the one used thirty-three years 
igo by the U.S. Department of State for not giving me 
my passport to permit me to attend a two-day interna- 
tional symposium in London arranged by the Royal 
Society of London to discuss my discoveries about 
■Jie structure of proteins. I was to have been the first 
speaker. The State Department said that my “anti-Com- 
nunist statements had not been strong enough.” 

In Chapter 13 I mentioned that whereas many people 
relieve that vitamin C helps prevent colds, most physi- 
cians deny that this vitamin has much value. My expe- 



publication of Vitamin C and the 
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Common Cold (1970) substantiated this idea and have 
stimulated me to attempt to explain the fact. 

Many physicians have written me that they find vita- 
min C to be effective in controlling the common cold 
and other infections of the respiratory tract and use it in 
treating themselves, members of their families, and pa- 
tients. Some hundreds of nonphysicians also have written 
me about their successful use of vitamin C, usually over 
a period of years. I have received only three or four 
letters from physicians who are convinced that vitamin 
C has no such effectiveness. It is likely, however, that 
this small number is misleading: skeptics do not write to 
me. 

Cortez F. Enloe, Jr., M.D., editor of Nutrition Today, 
in an editorial (1971) on my book, mentioned that he 
had not found one physician among his friends or among 
those attending a meeting of a state medical society who 
“would admit to having even read the book.” I surmise 
that most physicians have read neither this book nor any 
of the articles describing the controlled studies that have 
been made of vitamin C in relation to the common cold. 

I estimate that one American physician in a thousand has 
read the 1942 article by Cowan, Diehl, and Baker, and 
that one in ten thousand has read the 1961 article by 
Ritzel. The opinions of all but a handful are secondhand, i 

Almost all physicians rely upon the statements made 
by authorities. This situation is inevitable. The practicing 
physician is too busy to make a thorough study of the 
complex and often voluminous original literature on 
every medical topic. For example, a physician in Al- 
buquerque, New Mexico, wane a letter to the local 
newspaper, saying that it had been shown that vitamin 
C has no value at all in protecting against the common 
cold and other respiratory diseases. I wrote to him. ask- 1 
ing him on which published accounts of investigations 
he had based his statement. He replied that he was a 
gynecologist and knew little about the infectious dis- 
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eases; he had based his statement in the newspaper on 
information given to him by his old professor. Dr. F. J. 
Stare, by telephone. This physician had relied upon an 
authority who, like many members of the medical estab- 
lishment, has ignored the mounting evidence in favor of 
the treatment of the common cold with vitamin C. 

Some of the medical investigators themselves have 
failed to analyze their own observations in a sound way 
and to act in accordance with these results. Cowan. 
Diehl, and Baker (1942) provide an example. In their 
careful study these three physicians observed a decreased 
incidence of colds for the ascorbic-acid group (relative 
to the placebo group) by 15 percent and a decreased 
severity by 19 percent (Chapter 13). These decreases are 
statistically significant, according to the rules generally 
accepted by statisticians, and they should not be ignored. 
Nevertheless, Cowan, Diehl, and Baker did ignore the 
results. In the summary of their paper, which is the only 
part that would be read by most readers of the Journal 
of the American Medical Association, they omitted men- 
tion of these facts. Their summary consists of a single 
sentence: “This controlled study yields no indication that 
either large doses of vitamin C or large doses of vitamins 
A, B,, B 2 , C, D, and nicotinic acid have any important 
effect on the number cm- severity of infections of the upper 
respiratory tract when administered to young adults who 
presumably are already on a reasonably adequate diet.” 

In my opinion this statement is incorrect. The vitamin- 
C subjects had only 69 percent as much illness with the 
common cold (as measured by days of illness per subject, 
the product of the number of colds per subject and the 
days of illness per cold) as the placebo subjects. This 
surely is an important effect, the result of a 15 percent 
decrease in incidence and a 19 percent decrease in se- 
verity. The only explanation of the action of Cowan, 
Diehl, and Baker in writing the summary in this way is 
> that they did not consider the observed effect important; 
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but surely most people would consider it important to be 
able to cut their amount of illness with the common cold 
by nearly one-third. In a letter to the New York Times in 
1970, Diehl indicated that he still thought that he and 
his collaborators had not obtained positive results. In a 
reply to that letter I pointed out that Dr. Diehl and I 
agreed about the facts but disagreed about the word im- 
portant, and that Cowan, Diehl, and Baker had made an 
error of judgment in omitting from their summary men- 
tion of the fact that they had observed a statistically sig- 
nificant protective effect of ascorbic acid against the 
common cold. 

Glazebrook and Thomson (1942) also misconstrued 
their own observations in the summary of their paper. It 
is mentioned in Chapter 13 that in their main study, with 
435 subjects, they found the incidence of colds and ton- 
sillitis in the ascorbic-acid group to be 13 percent less 
than for the controls. The incidence of colds alone was 
17 percent less in this main study and 12 percent less in 
a second study, with 150 subjects, in which they also 
observed a 15 percent smaller incidence of colds and 
tonsillitis. These facts, presented in the body of the pa- 
per, are not repeated in the summary. Instead, the state- 
ment is made, contrary to the facts, that “the incidences 
of common cold and tonsillitis were the same in the two 
groups.” Similar failure to present in the summaries of 
their papers a correct account of the results of their work 
can be found also in the reports of other investigators. 

The actions of these investigators in understating their 
observations in the summaries of their papers may have 
been the result of a sort of conservatism and restraint, 
the feeling that one should not claim that a therapeutic 
or preventive effect has been observed unless it is a large 
and obvious one. It is my opinion that feelings of this 
sort, admirable though they may be, do not justify an 
incorrect description of one’s observations. The authors 
of a scientific or medical article should always strive for 
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accuracy. It is just as wrong to understate one’s findings 
as to overstate them. There is no doubt that the original 
investigators themselves have been partly responsible for 
the failure of the medical establishment to recognize the 
significance of the observations. 

The attitude of the medical authorities is illustrated by 
the statement in the unsigned editorial in Nutrition Re- 
views (1967), quoted in Chapter 3, that there is no con- 
clusive evidence that ascorbic acid has any protective or 
therapeutic effect on the course of the common cold in 
healthy people. The study of the evidence made by die 
anonymous author was clearly a careless and superficial 
one, in that, as is mentioned in Chapter 13, he erro- 
neously reported that Ritzel (1961) had observed only a 
39 percent reduction in the number of days of illness and 
a 36 percent reduction in the incidence of symptoms, the 
correct values being nearly twice as great (61 percent 
and 65 percent, respectively). There is no indication in 
the editorial that its author made any attempt to ana- 
lyze the evidence in the published papers to find out 
whether the statement could be made that the evidence 
shows with statistical significance that ascorbic acid either 
has or has not a protective or therapeutic effect (of a 
given assumed magnitude). It seems not unlikely that the 
author was misled by the incorrect summary statements 
of some investigators, as mentioned above, and by the 
prevailing medical opinion, and that this bias led to the 
superficiality of his editorial. 

Even after the appearance of Vitamin C and the Com- 
mon Cold Cl December 1970), when the evidence was 
clearly brought to the attention of the medical authorities, 
they continued to deny the existence of the evidence. 
This denial was sometimes accompanied by statements 
that contradicted or misconstrued the facts. 

Among the authorities who denied this evidence was 
Dr. Charles C. Edwards, the chief of the U.S. Food and 
Drug Administration (FDA). On 18 December 1970 
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Commissioner Edwards telephoned me and asked me to 
come to Washington for a conference about this matter 
with the Food and Drug Administration. I agreed and 
suggested that some questions be clarified by correspon- 
dence before the meeting. On the very next day, as re- 
ported in a United Press International dispatch under the 
byline of Craig A. Palmer, printed in many newspapers, 
he summoned reporters to tell them that the run on drug- 
stores for vitamin C since publication of my book was 
“ridiculous” and stated that “There is no scientific evi- 
dence and [there] never have been any meaningful stud- 
ies indicating that vitamin C is capable of preventing or 
curing colds.” I wrote several letters to Commissioner 
Edwards, asking him to explain how he could reconcile 
this statement with the existence of the evidence sum- 
marized in my book, especially the results obtained by 
Ritzel. In his replies, which included material by Allan 
L. Forbes, M.D., deputy director of the Division of Nu- 
trition of the FDA, he made several critical comments 
about the work of Ritzel and of other investigators quoted 
in my book. He concluded, however, that Ritzel “does 
present what seem to be meaningful data.” With “clar- 
ification” carried as far as it could go by correspondence. 
I wrote Commissioner Edwards in June 1971 that I would 
come to Washington for the conference immediately or 
at a date convenient to him. He then withdrew his in- 
vitation, and the conference has never taken place. 

Despite the repeated findings that an increased intake 
of vitamin C does provide some protection against res- 
piratory illnesses and other diseases, the federal medical 
agencies continue to deny that it has any value. In August 
1975 the National Institutes of Health issued a pamphlet 
(566-AMDD-975-B) containing many incorrect state- 
ments: “The body uses only the amount of ascorbic acid 
it needs and excretes the rest in the urine!” “Other ques- 
tions about the safety of high doses of ascorbic acid 
include its possible effect on fertility and the fetus, in- 
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terference with the treatment of patients whose urine must 
be kept alkaline. ...” “Recent reports further demon- 
strate that high doses of vitamin C destroy substantial 
amounts of the vitamin B, 2 in food.” It is stated in the 
pamphlet that it is reasonable to assume that 45 milli- 
grams (mg) per day is sufficient to prevent disease and 
maint ai n health. The only mention of the evidence is the 
assertion that the studies are unconvincing. 

The authors of the authoritative reference books and 
textbooks have failed to assess properly the evidence 
about vitamin C. For example, in the sixth edition of the 
textbook Human Nutrition and Dietetics by Davidson, 
Passmore, Brock, and Truswell (1975), the authors write: 
“The claim by Pauling (1970) that the consumption of 
1 or 2 g per day promotes optimum health and protects 
against the common cold rests on slender evidence.” In 
support of this statement they cite the conclusions of 
Cowan et al. and of Glazebrook and Thomson but say 
nothing about their data. They make no mention of the 
work by Ritzel, even though they knew about Ritzel’s 
' study. One of the authors, Passmore, wrote a review of 
1 Vitamin C and the Common Cold, in which I discussed 
that work (Passmore, 1971). Why these authorities in the 
field of nutrition should misinterpret and ignore the evi- 
dence is not clear. 

The Medical Letter, a nonprofit publication on drugs 
and therapeutics for physicians put out by Drug and 
Therapeutic Information Inc., published an unsigned, 

! unfavorable review of Vitamin C and the Common Cold 
on 25 December 1970. The anonymous author said that 
i I had relied on uncontrolled studies and went on to say, 
“A controlled trial of the effectiveness of vitamin C 
against upper respiratory infections must be conducted 
over a long period and include many hundreds of persons 
to give meaningful results. No such trial has been per- 
formed.” I wrote a letter pointing out the falsity of this 
statement and showing the writer of the article how the 
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Cowan, Diehl, and Baker study, for one, surely met all 
of his specifications. 1 concluded by asking the Medical 
Letter to publish my letter. 

This was not done; instead, on 28 May 1971 the Med- 
ical Letter published a second article with the title “Vi- 
tamin C— Were the Trials Well Controlled and Are Large 
Doses Safe?” This article argued that the Cowan, Diehl, 
and Baker study had to be rejected because it was not 
double-blind (although Cowan himself said in a letter to 
me that it could be so described) and the allocation of 
subjects to the ascorbic-acid group and the placebo group 
was not randomized (although the investigators describe 
their method of randomization in their paper). The study 
by Ritzel was attacked on the trivial ground that Ritzel 
had not given the ages and sex of the subjects. In fact, 
his paper indicated that the subjects were all schoolboys 
(in a letter to me Ritzel verified that they were all boys 
and said that they were fifteen to seventeen years old). 
The article also raised the question, without offering any 
evidence, of the possible formation of kidney stones. 

The weakness of the arguments advanced by the Med- 
ical Letter and some other critics caused a Canadian phy- 
sician, Dr. Abram Hoffer, to make the following 
comment (1971): “(These critics] use two sets of logic. 
Before they are prepared to look at Dr. Pauling’s hy- 
pothesis, they demand proof of the most rigorous kind. 
But when arguing against his views, they refer to evi- 
dence of the flimsiest sort for the toxicity of ascorbic 
acid ” 

Popular writers are, of course, misled by such au- 
thoritative misstatements. In a thoroughly unreliable ar- 
ticle in Reader’s Digest (Ross, 1971) there is the sentence 
“But some of these patients [who had taken 4000 to 
10,000 mg of vitamin C a day] have developed kidney 
stones.” My request to Reader’s Digest and the author 
of the article to give me the references to the medical 
literature about these patients was unsuccessful The 


309 


Organized Medicine and the Vitamins 

Medical Letter did not mention any patients in whom 
ascorbic acid had caused kidney stones to form but men- 
tioned only such a possibility. 

For many years the stand of the American Medical 
Association, as expressed especially by Dr. Philip L. 
White, its principal spokesman on nutrition and health, 
was that vitamin C has no value in preventing or treating 
the common cold or other diseases (White, 1975). On 
10 March 1975 the AMA issued a statement to the press 
with the heading “Vitamin C will not prevent or cure 
the common cold.” The basis for this quite negative 
statement was said to be two papers published on that 
day in the Journal of the American Medical Association 
(Karlowski et al., 1975; Dykes and Meier, 1975). Kar- 
lowski and his associates had made a study of ascorbic 
acid in relation to the common cold, with employees of 
the National Institutes of Health as the subjects. The 
paper by Dykes and Meier was a review of some other 
1 studies. The results observed by Ritzel (1961), Sabiston 
and Radomski (1974), and some other investigators were 
not, however, presented. Despite their incomplete cov- 
erage of the evidence. Dykes and Meier concluded that 
the studies seemed to show that vitamin C decreases the 
! amount of illness accompanying the common cold, al- 
though in their opinion its protective effect might not be 
large enough to be clinically important. Thus their re- 
view of the evidence did not provide any basis for the 
AMA statement that vitamin C will not prevent or cure 
|. the common cold. 

In order to present to the readers of the Journal of the 
American Medical Association (JAMA) an account of all 
of the evidence, I at once prepared a thorough but brief 
analysis of thirteen controlled trials and submitted it to 
the editor on 19 March. He returned it to me twice, with 
suggestions for minor revisions, which I made. Finally 
on 24 September, six months after I had submitted the 
article to him, he wrote me that it was not wholly con- 
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vincing and that he had decided to reject the article and 
not publish it in JAMA. It was later published in Medical 
Tribune (Pauling, 1976b). 

It is my opinion that it is quite improper for the editor 
of JAMA (or of any other journal) to follow the policy 
of publishing only those papers that support only one 
side of a scientific or medical question and also to inter- 
fere with the proper discussion of the question by holding 
a paper that had been submitted to him for half a year, 
during which period, according to accepted custom, the 
paper could not be submitted to another journal. 

This is not the only example of this sort of action b> 
the editor of JAMA. The paper by Herbert and Jacob, 
which makes the claim that vitamin C taken with a meal 
destroys the vitamin B,;> in the food and may cause a 
serious disease similar to pernicious anemia, was pub- 
lished in JAMA. When Newmark and his coworkers 
found that the claim could not be substantiated, and that 
in fact vitamin C does not destroy the vitamin B (2 in the 
food, they sent their paper to the editor of JAMA, which 
seems clearly to be the place where the correction should 
be published. He held it for half a year, and then refused 
to publish it, thus delaying its publication in another 
journal and preventing many of the readers of the original 
article by Herbert and Jacob from learning that their re- 
sults were incorrect. These actions suggest that the AM A 
works to protect American physicians from information 
that runs counter to its own prejudices. The evidence 
indicates that the AMA is prejudiced against vitamin C. 

The editor of JAMA and his advisers have a hard task 
to handle. Medicine is an extremely complicated subject. 
It is to a large extent based on the sciences— physics, 
physical chemistry, organic chemistry, biochemistry, 
molecular biology, bacteriology, virology, genetics, 
pharmacology, and others— but it has not yet become a 
science. No one can know thoroughly more than a small 
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part of medicine. Moreover, many physicians are limited 
in their scientific knowledge and have not had experience 
in the field of scientific discovery. They do not know 
how to greet and how to assess new ideas. 

The literature of science and medicine has now be- 
come so extensive that an editor may form his or her 
opinions on the basis of only a small part of the existing 
evidence. The editor of JAMA may have been too busy 
to look thoroughly into the vitamin-C question. The dis- 
tinguished editor of another medical journal. Modem 
Medicine, Dr. Irvine H. Page, was on unsure ground 
when he wrote an editorial entitled “Are Truth and Plain 
Dealing Going Out of Style?” for his 15 January 1976 
issue. Page had this to say: “When even responsible 
investigators use shady tactics to promote their ‘discov- 
eries,’ it is no wonder that the public loses confidence 
in the scientific establishment.” He went on to say: “To 
me, the most tragic example of self-deception was that 
in which Dr. Linus Pauling— twice a Nobel prize win- 
ner-proposed and exploited the use of huge doses of 
vitamin C for the common cold.” 

After an exchange of correspondence with me, Page 
retracted his statements about me in the 1 July 1976 issue 
of Modem Medicine. There he wrote: 

| 

I withdraw this statement and regret the unjustified use 
of the pejorative words that because of a misunder- 
standing I improperly claimed that Dr. Pauling de- 
manded that his critics prove him wrong. Dr. Pauling 
in fact presented in his 1970 book Vitamin C and the 
Common Cold and in his articles a reasonable sum- 
mary of the published reports of the several controlled 
studies that had been made, together with his own 
discussion and conclusions. He has not demanded that 
his critics prove him wrong, although he has urged 
them to examine the evidence. . . . The high opinion 
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that this magazine has of Dr. Pauling is indicated by 
our action in giving him the Modem Medicine Award 
for Distinguished Achievement in 1963 for his dis- 
covery that sickle cell anemia is a molecular disease. 

Page also said that physicians should provide reliable 
information about such major public-health topics as nu- 
trition (including the use of vitamin C). drugs, immu- 
nizations, and life-styles and by their own deportment 
should earn and keep the respect and confidence of those 
they hope to benefit by preventive medicine. In addition. 
Modem Medicine published in the 1 July 1976 issue a 
paper by me on the argument for vitamin C in maintain- 
ing health and preventing disease. 

Modem Medicine seems to be developing a more open- 
minded attitude toward the recent progress in nutrition 
and preventive medicine, following the lead of another 
medical magazine. Medical Tribune, which over the 
years has continually been free from bias of this sort. 1 
hope that in the course of time some improvement will 
become discernible in the publications of the American 
Medical Association. 

Physicians must be conservative in the practice of 
medicine, but the medical profession needs to be open 
to new ideas, if medicine is to progress. A new idea, 
that large amounts of vitamins might help in controlling 
disease, was discussed about fifty years ago but was not 
properly developed. Claus W. Jungeblut. the physician 
who first showed that ascorbic acid can inactivate viruses 
and provide some protection against viral diseases 
(Chapter 14) became discouraged by the poor reception 
given his idea and went into another field of medicine. 

The most recent and the most outrageous action by 
organized medicine against the new science of nutrition 
and the well-being of the American people has been per- 
petrated by the Mayo Clinic. This action, the publication 
of a fraudulent paper in the 17 January 1985 issue of the 
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New England Journal of Medicine, has been mentioned 
in Chapter 19. The principal author of the paper. Dr. 
Charles G. Moertel, and his five collaborators, deliber- 
ately misrepresented their investigation of the value of 
high doses of vitamin C for patients with metastatic can- 
cer of the colon or rectum as a repetition of and check 
on the work by Dr. Ewan Cameron and his collaborators 
(of whom I was one). They concluded that high doses 
of vitamin C have no value for patients with advanced 
cancer. In fact (although they suppressed this informa- 
tion), they supplied vitamin C to the patients in a way 
completely different from that followed by Cameron. 
Cameron’s patients received high doses of vitamin C 
from the beginning of their treatment until the end of 
their lives or the present time, as much as twelve or 
thirteen years, whereas the Mayo Clinic patients received 
a smaller amount for a short time. Cameron and I had 
warned that suddenly stopping the high doses of vitamin 
C could be dangerous. This warning was ignored by the 
Mayo Clinic doctors. 

The National Cancer Institute was also a victim of the 
Mayo Clinic fraud. Its officers were misled into thinking 
that the Mayo Clinic had repeated Cameron’s work. By 
making a public statement to this effect, they loaned their 
authority to this bogus effort and compounded its error. 

The Mayo Clinic doctors have refused to discuss this 
matter with me. I conclude that they are not scientists, 
devoted to the search for the truth. I surmise that they 
are so ashamed of themselves that they would prefer that 
die matter be forgotten. The Mayo Clinic used to have 
a great reputation. This episode indicates to me that it is 
no longer deserved. I shall refer to the Mayo Clinic again 
in the next chapter, comparing vitamins and chugs. 

In 1985 the American Medical Association, the Amer- 
ican Cancer Society, and the editors of the leading med- 
ical journals have not yet recognized that vitamin 

supplements in the optimum amounts have value. There 
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are indications, however, that a change in their attitude 
may come during the next few years. Individual physi- 
cians in large numbers have changed from being antag- 
onistic to high intakes of vitamins to being willing to 
consider the idea that they have value. I am impressed 
by the number of them who write or telephone me or 
one of my associates, especially Dr. Ewan Cameron, for 
additional information. Also, many people have written 
me about the response of their physician when he (or. 
rarely, she) learned that the patient had been taking 5 or 
10 grams (g) of vitamin C per day. A decade ago the 
patients often refrained from telling the physician about 
this intake. When the physician learned about it. he 
would say. “You’ve been listening to Linus Pauling— 
that quack!" or sometimes would make a stronger, more 
vulgar statement. During the last three or four years, 
patients have been reporting to me that the physician has 
said, “It may not be the vitamin C, but keep on taking 
it!” or, if the patient had not divulged his or her intake. 
“1 don’t know what you have been doing, but keep on 
doing it.” 

A dozen years ago I was persona non grata in medical 
schools. During the last few years I have spoken many 
times about vitamins in medical schools and at medical 1 
meetings — ten times in 1984. On 14 November 1984. 
for example, I spoke on the value of nutritional science 
in medicine to a large audience in Jefferson Medical Col- 
lege. Philadelphia, at the invitation of the Division of 
Gastroenterology and the Jefferson Nutrition Program. 
After my lecture one of the professors of medicine said 
to me. "Up to two hours ago 1 believed that vitamins in 
amounts greater than the RDAs had no value. I have 
now changed my mind, because of the facts that you 
presented." 

Also dunng 1984 I gave twenty-five talks to health 
groups or other groups of laymen or on television or 
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radio programs. There is no doubt that the public has 
great interest in improving health by the optimum intake 
of vitamin C and other nutrients. In November 1 ap- 
peared on the Toronto evening television program called 
Speaking Out. The viewers could telephone the station 
and vote on a question about vitamins. The station re- 
ceived 25.229 telephone calls during the program. 1 was 
told that this was the largest popular response of any 
program in the history of the station. 
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This great popular interest in improved nutrition is 
now having an influence on the medical establishment. 
I believe that the time has come not only for orthomo- 
lecular medicine to be recognized as a field of speciali- 
zation but also for all physicians and surgeons to 
incorporate improvements of nutrition into their proce- 
dures for helping their patients. 
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[f you have a serious problem with your health you should 
;ee your physician. He or she probably will prescribe a 
irug for you. Often the drug is effective in controlling 
he disease. Also, the drug may have harmful side ef- 
fects. Sometimes a second drug is prescribed to control 
he side effects of the first drug. 

The reason that most drugs are available only through 
1 doctor’s prescription is that they are dangerous. They 
ire still dangerous even though a doctor prescribes them. 

In case of serious illness the drug may be essential. 
Before taking it, you should understand why it should 
je taken and what the likely consequences will be, and 
/ou should combine your own judgment with that of the 
ioctor. 

In the book Matters of Life and Death, cited in Chapter 
1 , Dr. Eugene D. Robin says: 

The doctor’s opinion is not infallible and you need not 
be passive. It is your future that is being decided. 
Remember that you, the patient, have the highest stake 
in the decision— the most to gain and the most to lose. 
You, the patient, if you are capable of making the 
decision, are the one to decide what constitutes a happy 
and productive life. Don’t let your doctor, however 
well intentioned, usurp this right. 

This advice may be especially important with respect 
to vitamins and to nutrition in general. Even the spe- 
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cialists in nutrition tend to be unreliable because edu- 
cation in nutrition has not changed very much during the 
last thirty years and there is a bias against the new knowl- 
edge about the value of megavitamins. 

Also, you should not consider that the over-the-counter 
nonprescription drugs, even aspirin, are safe. Your health 
is apt to be better if you do not take any of them. Be 
leery of the statements made on television commercials. 
For example, hemorrhoids are probably more effectively 
controlled by taking vitamin C in large enough amounts 
to keep the stools soft and liquid and by applying vitamin 
E topically than by using Preparation H. 

Drugs are dangerous; vitamins are safe. The vitamins 
are foods — essential foods, required by human beings for 
life and good health. They are safe, even when taken in 
large amounts. Side effects occur only infrequently and 
are rarely serious (Chapter 27). Also, vitamins are in- 
expensive, compared with most drugs. 

In this chapter I shall use vitamin C as my main ex- 
ample, comparing it, for example, with the over-the- 
counter drugs that are sold as remedies for the common 
cold. 

The drugs that are used in tremendous amounts for 
treating the common cold are very different from vitamin 
C in that they are harmful and dangerous and are them- 
selves responsible for much illness and many deaths. 
They do not control the viral infection but only the symp- 
toms, to some extent, whereas vitamin C controls the 
infection itself, as well as the symptoms. 

Aspirin is an example of a drug that is said to have 
low toxicity and few side effects. This drug, which is 
the chemical substance acetylsalicylic acid, is present in 
most cold medicines. The fatal dose for an adult is 20 
grams (g) to 30 g. The ordinary aspirin tablet contains 
324 milligrams (mg) (5 grains); hence sixty to ninety; 
tablets can kill an adult, and a smaller amount can kill 
a child Aspirin is the most common single poison used 
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?y suicides (it is second only to the group of substances 
jsed in sleeping pills). About 15 percent of accidental 
Doisoning deaths of young children are caused by aspirin. 
Vfany lives would be saved if the medicine chest con- 
ained vitamin C in place of aspirin and the other cold 
nedicines. 

Some people show a severe sensitivity to aspirin, such 
hat a decrease in circulation of the blood and difficulty 
n breathing follow the ingestion of 0.3 g to 1 g (one to 
hree tablets). 

The symptoms of mild aspirin poisoning are burning 
jain in the mouth, throat, and abdomen, difficulty in 
jreathing, lethargy, vomiting, ringing in the ears, and 
Elizziness. More severe poisoning leads to delirium, fe- 
/er, sweating, incoordination, coma, convulsions, cy- 
anosis (blueness of the skin), failure of kidney function, 
•espiratory failure, and death. 

Aspirin, like other salicylates, has the property that in 
concentrated solution it can attack and dissolve tissues. 
An aspirin tablet in the stomach may attack the stomach 
wall and cause the development of a bleeding ulcer. 

The U.S. Centers for Disease Control have reported 
: hat if children and teenagers suffering from influenza or 
; chicken pox are given aspirin they have fifteen to twenty- 
1 ive times greater chance of developing Reye’s syn- 
i irome, an acute encephalopathy and fatty degeneration 
)f the viscera, causing death in about 40 percent of the 
patients. In 1982 the Department of Health and Human 
' 'Services announced that it would require labels on as- 
pirin warning against its use for childhood diseases, but 
> t withdrew the proposal after the drug industry lobbied 
leavily against it. In 1985, however, the firms voluntar- 
ly agreed to use those warnings. Then in October 1985 
he Subcommittee on Health of the House of Represen- 
atives Energy and Commerce Committee stated that the 
/oluntaiy agreement was not effective and voted to ne- 
1 (uire explicit messages on all aspirin bottles warning of 
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the association between the drug and the often fatal Reyes 
syndrome in children and teenagers. 

Aspirin had been in use as a nonprescription drug, sold 
casually over the counter, for more than a century before 
the physiological basis of its pain-killing and fever-re- 
ducing action was discovered in 1971 . Then it was found 
that aspirin acts upon a central hormonal control system 
in the body. If it were now coming on to the market from 
a pharmaceutical laboratory, it would be surely placed 
under the constraint of prescription. The story of how its 
potency came to be understood is a roundabout one. 

In 1930 Kurzrok and Lieb in the Department of Ob- 
stetrics and Gynecology of Columbia University in New 
York reported that women receiving artificial insemina- 
tion sometimes showed violent contraction or relaxation 
of the uterus. In 1933 Goldblatt in England reported that 
human semen contains a substance that reduces blood 
pressure and stimulates smooth muscle. At about the 
same time the Swedish investigator U. S. von Euler iso- 
lated a similar factor from the prostate glands of humans, 
monkeys, sheep, and goats (von Euler, 1937). He gave 
the name prostaglandin to the factor. Since then many 
prostaglandins have been found. They are called PGE1, 
PGE2, PGE3, PGA1, PGB1, and so on. Intensive study 
of these substances has since been carried out by many 
researchers; about thirty-five thousand scientific and 
medical papers on the prostaglandins had been published 
by 1980. 

The prostaglandins are hormones, serving as messen- 
gers to control the biochemical and physiological activity 
in the body. They are rather simple compounds, the for- 
mula of PGE1, for example, being CjoH^Oj. The mol- 
ecule consists of a five-member ring of atoms with two 
chains attached, one being a fatty acid and the other a 
hydrocarbon chain with an attached hydroxyl group. 
They are fat-soluble lipids. They are found in many tis- 
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;ues in addition to the male reproductive organs and have 
nany functions. 

There was evidence that prostaglandins are involved 
n the processes that cause inflammation, fever, and pain. 
In 1971 John R. Vane, a British pharmacologist working 
in the University of London, made the important dis- 
covery that the action of aspirin as an anti-inflammatory, 
uitipyretic, and analgesic agent depends upon its power 
:o inhibit the synthesis of the prostaglandins PGE2 and 
PGE2-alpha. Aspirin thus reduces the redness, pain, and 
swelling associated with inflammation of tissues. It is 
one of the few drags for which we know the mechanism 
of its action in the human body. 

Such is the nature of this “harmless” household rem- 
idy, prescribed by the physician on the telephone in lieu 
of a house call. Vitamin C has been found to act in a 
way similar to aspirin in inhibiting the synthesis of some 
orostaglandins (Pugh, Sharma, and Wilson, 1975; 
Sharma, 1982). This may be the mechanism of the ef- 
fectiveness of large doses of vitamin C in controlling 
inflammation, fever, and pain. It differs from aspirin, 
however, in that it increases the rate of synthesis of PGE1 
[Horrobin, Oka, and Manku, 1979). Hoirobin, Manku 
it al. (1979) have pointed out that this prostaglandin is 
involved in lymphocyte function and other aspects of the 
immune system, in rheumatoid arthritis, in various auto- 
immune diseases, in multiple sclerosis, and in cancer. 
Further studies of the relations between vitamin C and 
the several prostaglandins may throw additional light on 
the complex problem of the remarkable properties of this 
vitamin. At the present time it is worth while to keep in 
mind that an increased intake of vitamin C may act in 
such a way as to obviate the need to take aspirin or any 
similar drag. Its power to control pain in cancer patients 
was reported by Cameron and Baird in 1973 and has 
been reported also for headache, arthritis, toothache, and 
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earache. As distinguished from aspirin, vitamin C is a 
substance naturally and necessarily present in the tissues 
of the body. 

Several other substances closely related to aspirin have 
analgesic properties (the ability to decrease the sensitiv- 
ity to pain) and antipyretic properties (the ability to lower 
increased body temperature) and are present in some of 
the popular cold medicines. One of these is salicylamide 
(the amide of salicylic acid). It has about the same tox- 
icity as aspirin: 20 g to 30 g is the lethal dose for an 
adult. 

The closely related analgesic substances acetanilide 
(N-phenylacetamide), phenacetin (acetophenetidin), and 
acetaminophen (p-hydroxyacetanilide) are used alone or 
in combination with other drugs in a number of cold 
medicines, in amounts of 150 to 200 mg per tablet. These 
substances damage the liver and kidneys. A single dose 
of 0.5 g to 5 g may cause fall of blood pressure, failure 
of kidney function, and death by respiratory failure. 

Many of the cold medicines available without pre- 
scription contain not only aspirin or some other analgesic 
but also an antihistamine and an antitussive (to control 
severe coughing). For example, one preparation, rec- 
ommended on the box for ‘‘Fast temporary relief of cold 
symptoms and accompanying coughs, sinus congestion, 
headache, the symptoms of hay fever,” contains in each 
tablet 12 mg of the antihistamine methapyrilene hydro- 
chloride and 5 mg of the antitussive dextromethorphan 
hydrobromide, as well as some phenacetin, salicylamide, 
and other substances. In the Handbook of Poisoning 
(Drcisbach, 1969) it is reported that the death of a small 
child was caused by an estimated 100 mg of methapy- 
rilene (114 mg of the hydrochloride). At least twenty 
deaths of children have resulted from accidental poison- 
ing by antihistamines. The estimated fatal dose for these 
reported poisonings lies in the range of 10 mg to 50 mg 
per kilogram body-weight for phenindainine, methapy* 
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rilene, diphenhydramine, and pyrilamine and is probably 
about the same for many other antihistamines. These 
substances are more toxic than aspirin; one or two grams 
might cause the death of an adult. 

These medicines often cause side effects, such as 
drowsiness and dizziness, even when taken in the rec- 
ommended amounts. On the package there is usually a 
warning about the possibility of poisoning, for example, 
“Keep this and all medicines out of children’s reach. In 
case of accidental overdose, contact a physician imme- 
diately.” 

Moreover, there is often a more extensive warning, 
such as the following: 

CAUTION: Children under 12 should use only as di- 
rected by a physician. If symptoms persist or are un- 
usually severe, see a physician. Do not exceed 
recommended dosage. Not for frequent or prolonged 
use. If excessive dryness of the mouth occurs, de- 
crease dosage. Discontinue use if rapid pulse, dizzi- 
ness, skin rash, or blurring of vision occurs. Do not 
drive or operate machinery as this preparation may 
cause drowsiness in some persons. Individuals with 
high blood pressure, heart disease, diabetes, thyroid 
disease, glaucoma or excessive pressure within the 
eye, and elderly persons (where undiagnosed glau- 
coma or excessive pressure within the eye may be 
present) should use only as directed by physician. Per- 
sons with undiagnosed glaucoma may experience eye 
pain; if this occurs discontinue use and see physician 
immediately. 

The substance dextromethorphan hydrobromide, men- 
tioned above as an antitussive, controls severe coughing 
by exerting a depressant effect on the brain. Also, the 
related substance codeine (as codeine phosphate) in 
i amounts of 15 mg to 60 mg every three or four hours is 
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often prescribed by physicians for severe coughing. In 
most states of the United States codeine is not present in 
the medicines sold without prescription, but many of 
these medicines contain some other antitussive. such as 
dextromethorphan. The minimum fatal doses of these 
substances range from 100 mg to 1 g for an adult: much 
less for infants and more for narcotic addicts. 

Some nonprescription cold medicines also contain bel- 
ladonna alkaloids (atropine sulfate, hyoscyamine sulfate, 
scopolamine hydrobromide) in amounts as great as 0.2 
mg per capsule. These drugs serve to dilate the bronchi 
and prevent spasms. They are intensely poisonous; the 
fatal dose in children may be as low as 10 mg. Side 
effects that may occur from ordinary doses are abnormal 
dryness of the mouth, blurred vision, slow beating of the 
heart, and retention of the urine. 

Phenylpropanolamine hydrochloride (25 mg per tablet 
in some cold medicines) and phenylephrine hydrochlo- 
ride (5 mg per tablet) serve to decrease nasal congestion 
and dilate the bronchi. These and related drugs, such as 
epinephrine and amphetamine, are also used in nose 
drops. It is estimated that 1 to 10 percent of users of 
such nose drops have reactions from overdosage, such 
as chronic nasal congestion or personality changes with 
a psychic craving to continue the use of the drug. Fa- 
talities are rare. The estimated fatal dose for children 
ranges from 10 mg for epinephrine to 200 mg for phen- 
ylpropanolamine. 

The prescriptions of physicians for treating colds and 
other respiratory ailments contain these drugs and other 
drugs that are equally toxic or more toxic and have a 
similar incidence of side reactions. 

Instead of the warning “KEEP THIS MEDICINE 
OUT OF REACH OF CHILDREN*' carried by cold 
medicines, I think that they should say “KEEP THIS 
MEDICINE OUT OF REACH OF EVERYBODY! USE 
VITAMIN C INSTEAD!** 
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The people of the United States spend about $2 billion 
per year on cold medicines. These medicines do not pre- 
vent the colds. They may decrease somewhat the misery 
of the cold, but they also do harm, because of their 
toxicity and their side effects. 

The natural, essential food, vitamin C, taken in the 
right amounts at the right time, would prevent most of 
these colds from developing and would in most cases 
greatly decrease the intensity of the symptoms in those 
that do develop. Vitamin C is nontoxic, whereas all the 
cold drugs are toxic, and some of them cause severe 
side reactions in many people. In every respect, vitamin 
C is to be preferred to the dangerous and only partially 
effective analgesics, antipyretics, antihistamines, anti- 
tussives, bronchodilators, antispasmodics, and central- 
nervous-system depressants that constitute most medi- 
cines sold for relief of the common cold. 

The drugs used to control other diseases may have 
even more serious side effects. I have mentioned in 
i Chapter 22 that Dr. W illiam Kaufman has reported suc- 
cess in treating patients with rheumatoid arthritis, os- 
teoarthritis, and milder joint dysfunction by administering 
large amounts (about 5 g per day) of niacinamide, some- 
times with other vitamins. The conventional treatment 
now, however, is with aspirin or stronger drugs. Here 
are die warnings about one of these drugs, which I call 
Drag X, instead of its correct name, because it is not 
much different from the others: 

Contraindications: Drag X should not be used in pa- 
tients who have previously exhibited hypersensitivity 
to it or in individuals with the syndrome comprised of 
bronchospasm, nasal polyps and angioedema precipi- 
tated by aspirin or other nonsteroidal anti-inflamma- 
tory drags. 

1 Warnings: Peptic ulceration, perforation, and gas- 
trointestinal bleeding— sometimes severe, and in some 
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instances, fatal — have been reported with patients re- 
ceiving Drug X. If Drug X must be given to patients 
with a history of upper gastrointestinal tract disease 
the patient should be under close supervision (see Ad- 
verse Reactions). 

Precautions: As with other anti-inflammatory agents, 
long-term administration to animals results in renal 
papillary necrosis and related pathology in rats. mice, 
and dogs. 

Acute renal failure and hyperkalemia as well as re- 
versible elevations of BUN and serum creatinine have 
been reported with Drug X. In addition to reversible 
changes in renal function, interstitial nephritis, glom- 
etulitis. papillary necrosis, and the nephrotic syn- 
drome have been reported with Drug X. 

Although other nonsteroidal anti-inflammatory drugs 
do not have the same direct effect on platelets that 
aspirin does, all drugs inhibiting prostaglandin bio- 
syntheses do interfere with platelet function to some 
degree. 

Because of reports of adverse eye findings with non- 
steroidal anti-inflammatory agents, it is recommended 
that patients who develop visual complaints during 
treatment with Drug X have ophthalmic evaluation. 

As with other nonsteroidal anti-inflammatory drugs, 
borderline elevations of one or more liver tests may 
occur in up to 15% of patients. A patient with symp- 
toms and/or signs suggesting liver dysfunction or in 
whom abnormal liver tests have occurred should be 
evaluated for evidence of the development of more 
severe hepatic reaction while on therapy with Drug X. 

Severe hepatic reactions, including jaundice and 
cases of fatal hepatitis, have been reported with Drug 
X Although such reactions are rare, if abnormal liver 
tests persist or worsen, if clinical signs and symptoms 
consistent with liver disease develop, or if systemic 
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manifestations occur (e.g., eosinophilia, rash, etc.). 
Drag X should be discontinued (see also Adverse Re- 
actions). 

Although at the recommended dose of 20 mg/day 
of Drag X, increased fecal blood loss due to gastroin- 
testinal irritation did not occur, in about 4% of the 
patients treated with Drag X alone or concomitantly 
with aspirin, reductions in hemoglobin and hematocrit 
values were observed. 

Peripheral edema has been observed in approxi- 
mately 2% of the patients treated with Drag X. There- 
fore Drag X should be used with caution in patients 
with heart failure, hypertension, or other conditions 
predisposing to fluid retention. 

A combination of dermatological and/or allergic 
signs and symptoms suggestive of serum sickness have 
occasionally occurred in conjunction with the use of 
Drag X. These include arthralgias, pruritus, fever, fa- 
tigue, and rash including vesiculobullous reactions and 
exfoliative dermatitis. 

Adverse Reactions, with incidence 20% to less than 
1 %: stomatitis, anorexia, gastric distress, nausea, con- 
stipation, abdominal pain, indigestion, pruritus, rash, 
dizziness, drowsiness, vertigo, headache, malaise, tin- 
nitus, jaundice, hepatitis, vomiting, hematemesis, 
melena, gastrointestinal bleeding, bone marrow de- 
pression, aplastic anemia, colic, fever, swollen eyes, 
blurred vision, bronchospasm, urticaria, angioedema. 

The warning has here been printed in readable book 
type, not the small print of the flyer in the box. 

Drag X is recommended for rheumatoid arthritis and 
osteoarthritis and is said to have been administered to 
millions of patients in eighty different countries. How 
many of these patients suffered from the side effects? 
How many read the foregoing contraindications before 
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beginning to take the drug? And how many knew that 
the easy, harmless, and cheap vitamin niacinamide might 
have controlled their arthritis? 

Kaufman’s work and the observations of many persons 
show that a gram or more of niacinamide per day has 
value in controlling arthritis, and Dr. Ellis has reported 
good results with vitamin B 6 . Even if I had very severe 
arthritis, I doubt that I would take Drug X. Instead, 1 
would try niacinamide, 5 g or more per day, if necessary, 
and I would increase my intake of vitamin B 6 . 

Warnings similar to those quoted above for Drug X 
are made also for the drugs used in the effort to control 
diseases other than joint dysfunction. Patients often are 
helped by these drugs, but sometimes a drug is admin- 
istered by the physician even when the physician has 
doubts about its probable value. 

For example, in Europe chemotherapy is administered 
to only a small percentage of patients with advanced 
cancer, those with the kinds of cancer that have been 
found to respond to this treatment, but in the United 
States most advanced-cancer patients receive chemo- 
therapy, with its disagreeable side effects. In our book 
Cancer and Vitamin C, Cameron and I mention that Dr. 
Charles G. Moertel of the Mayo Clinic, the well-known 
cancer authority, had made a valuable comment on the 
important question of whether or not an adult patient with 
a solid malignant tumor that had not been controlled by 
other treatments should, as the last resoit, receive chemo- 
therapy In a summary of current opinion on the use of 
chemotherapy in the treatment of gastrointestinal cancer 
published in the New England Journal of Medicine in 
1978, Moertel pointed out that twenty-five years ago the 
fluorinated pyrimidines 5-fluorouracil (5-FU) and 5-flu- 
oro-2'-deoxyuridine were found to be capable of pro- 
ducing a transient decrease of tumor size in patients with 
metastatic cancer of intestinal origin. An intravenous 
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treatment in amount that produces toxic reactions is the 

most effective, but the effect is not great: 

Even when administered in most ideal regimens, the 
fluorinated pyrimidines, in a large experience, will 
produce objective response in only about 15 to 20 
percent of treated patients. In this context, objective 
response is usually defined as a reduction of more than 
50 percent in the product of longest perpendicular di- 
ameters of a measurable tumor mass. These responses 
are usually only partial and very transient, persisting 
for a median time of only about five months. This 
minor gain for a small minority of patients is probably 
more than counterbalanced by the deleterious influ- 
ence of toxicity for other patients and by the cost and 
inconvenience experienced by all patients. There is no 
solid evidence that treatment with fluorinated pyrimi- 
dines contributes to the overall survival of patients 
with gastrointestinal cancer regardless of the stage of 
the disease at which they are applied. 


I Moertel also discussed the clinical trials of 5-FU and 
other chemotherapeutic agents singly and in various 
combinations in relations to colorectal cancer, gastric 

I carcinoma, squamous-cell carcinoma of the esophagus, 
and others, with essentially the same conclusion, except 
that adriamycin seems to have significant value for the 
treatment of primary liver cancer. He then states that “In 

1 1978 it must be concluded that there is no chemotherapy 
approach to gastrointestinal carcinoma valuable enough 
to justify application as standard clinical treatment.” 

We would interpret this conclusion as sound reason 
for not subjecting these patients to the misery, trouble, 
and expense of chemotherapy. Moertel continues, how- 
ever, as follows: 
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By no means, however, should this conclusion imply 
that these efforts should be abandoned. Patients with 
advanced gastrointestinal cancer and their families 
have a compelling need for a basis of hope. If such 
hope is not offered, they will quickly seek it from the 
hands of quacks and charlatans. Enough progress has 
been made in chemotherapy of gastrointestinal cancer 
so that realistic hope can be generated by entry of 
those patients into well designed clinical research stud- < 
ies. ... If we can channel our efforts and resources 
into constructive research programs of sound scientific : 
design, we shall offer the most hopeful treatment for 
the patient with gastrointestinal cancer today and lay 
a sound foundation for chemotherapy approaches of 
substantive value for the patient of tomorrow. 

In diametric contrast with this prescription and the i 
practice at the Mayo Clinic and other U.S. medical cen- 
ters, it has been the rather general practice in most hos- 
pitals in Britain, for more than a decade, not to subject 
patients with advanced gastrointestinal cancer and simi- 
lar cancers to the misery of chemotherapy, experience 
having shown that this treatment has little value. Instead, 
these “hopeless’* patients were given only palliative 
treatment, including morphine and heroin as needed to i 
control pain. Cameron improved upon these procedures i 
at the Vale of Leven Hospital by administering vitamin 
C. As discussed in Chapter 19, he thereby eased the 
suffering and increased the number of “good days” in 
the last days of the lives of terminal-cancer patients. 

It was the same Mocrtel who misrepresented Cam- 1 
eron’s work in Moertel’s poorly designed experiments 
with patients at the Mayo Clinic. Compare Cameron’s I 
procedure with the Mocrtel strategy of subjecting such 
patients to the misery of chemotherapy for the sake of 
their families and their physicians' morale! If Mocrtel 
had followed the Vale of Leven procedure, he would 
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iave seen that there is now a real reason for these patients 
tnd their families to have hope. These “untreatable” 
>atients can be given supplemental ascorbate as their 
mly form of treatment and can derive some benefit, and 
ust occasionally the degree of benefit obtained might be 
|uite remarkable. 

The average increase in survival time of patients with 
tdvanced gastrointestinal cancer treated with 10 g of as- 
:orbate per day is greater than that reported by Moertel 
or those treated with chemotherapy, and the ascorbate- 
reated patients have the advantages of feeling well under 
he treatment and of not having the financial burden of 
•hemotherapy. Moreover, little effort has been made as 
'et to determine the most effective dosages of vitamin C 
ind the possible supplementary value of vitamin A, the 
i vitamins, minerals, and a diet high in fruits, vegeta- 
►les, and their juices. This nutritional treatment of can- 
:er, with emphasis on vitamin C, is probably far more 
:ffective at earlier stages of cancer than in the terminal 
tage, and if it is instituted at the first sign of cancer and 
n the most effective amounts it may well decrease the 
ancer mortality by much more than our earlier estimate 
>f 10 percent. 

The message of this chapter is that you should be wary 
>f drugs— over-the-counter drugs and drugs prescribed 
>y a physician. You should, of course, also be wary of 
he claims for vitamins and other nutrients, even though 
or the most part they are not so dangerous as drugs, 
find out what the facts are and make the best decisions 
hat you can, using the best advice that you can obtain. 

The older books about nutrition and health are, of 
course, unreliable, because it is only during the last two 
lecades that we have gathered reliable information about 
he optimum intakes of vitamins. Some of the recent 
>ooks are also unreliable. For example, Nathan Pritikin 
n his book The Pritikin Promise: 28 Days to a Longer, 
Wealthier Life discusses his program of exercise and rig- 
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orously restricted diet, which, without doubt, improves 
the health of persons who follow it. He states, however, 
that 

When a varied diet, as recommended in the Pritikin 
Program, is eaten, you will get all the vitamins your 
body can use and then some. Many persons, however, 
believe that taking extra vitamins, especially B, C, 
and E, in the form of supplements will provide addi- 
tional health benefits. This, however, is simply not 
the case. . . . Vitamin supplements not only are un- 
called for, but are potentially hazardous to your 
health. . . . There are many salesmen in this country 
and many gullible people who are victimized finan- 
cially by vitamin “pushers.” Americans excrete the 
most expensive urine in the world because it is loaded 
with so many vitamins. 

I think that Pritikin received poor advice from his med- 
ical and nutritional advisers. His clients no doubt benefit 
from his regimen, so long as they follow it. They would 
benefit more with supplementary nutrients, and the diet 
could be made less restrictive, giving better client com- 
pliance. 

A modem authority on nutrition. Dr. Brian Leibovitz, 
agrees with me. In his sensible discussion of dieting and 
diets (1984) he states “One may not be in danger of 
vitamin deficiency on the Pritikin plan, but neither will 
one be able to achieve a state of optimum health.” 

In another popular book. Life Extension: A Practical 
Scientific Approach (1982), the authors, Durk Pearson 
and Sandy Shaw, recommend a high intake of vitamins, 
often far more than I recommend. In addition, however, 
they discuss many drugs as beneficial to health and con- 
ducive to life extension. One of these drugs, a mixture 
of hydrogenated ergot alkaloids, which blocks the func- 
tioning of the adrenal glands, is mentioned about 150 
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times under one of its trademarked names. Leibovitz 
(1984), after mentioning the high doses of vitamins, 
comments that “Of greater concern, however, is the in- 
clusion of hormones, drugs, and other potentially dan- 
gerous substances in the Pearson-Shaw formula. While 
the list of compounds with potential toxicity is too ex- 
tensive to discuss in detail, it should be noted that some 
of the substances recommended have known toxicities. 
Vasopressin, also called antidiuretic hormone, is one such 
compound.” 

In sum, try to keep your intake of drugs low and your 
intake of vitamins and other nutrients at the optimum 
level. 
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Physicians, these days, are armed with increasingly po- 
tent drugs, which they must prescribe and administer 
with great care, keeping their patients under alert sur- 
veillance. In extension of this chary attitude, I think, they 
are cautious about vi tamin s. It is easy to develop an 
exaggerated and unjustified fear of the toxicity of vita- 
mins. During recent years it has become the practice of 
writers on medical matters and on health to warn their i 
readers that large doses of vitamins may have serious 
side effects. For example, in The Book of Health, a Com- 
plete Guide to Making Health Last a Lifetime (1981), 
edited by Dr. Ernst L. Wynder, president of the Amer- 
ican Health Foundation, it is said that “So-called 
megavitamin treatment— taking massive doses of a par- 
ticular vitamin— should be avoided. Vitamins are essen- 
tial nutrients, but high dosages become drugs and should 
only be taken to treat a specific condition. Large doses 
of die fat-soluble vitamins A and D haVe well-recognized 
ill effects, and this must be true of others, too. Large 
doses of vitamin C are mainly excreted in the urine. In 
the absence of certainty that ‘megavitamins’ are safe, 
they are better avoided.” 

The authors of this book on health are depriving their 
readers of the benefit of the optimum intakes of these 
important nutrients, the vitamins, by creating in them the 
fear that any intake greater than the usually Recom- 
mended Daily Allowances (RDA) may cause serious 
harm. e 
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I believe that the main reason for this poor advice is 
that the authors are ignorant. They make the false state- 
ment that large doses of vitamin C are mainly excreted 
in the urine. They give no indication that they know that 
the RDAs of the vitamins are the intakes that probably 
would prevent most people in ‘'ordinary good health” 
from dying of scurvy, beriberi, pellagra, or other defi- 
ciency disease but are not the intakes that put people in 
the best of health. They seem not to know that there is 
a great span between the RDAs and the toxic amounts 
of those that exhibit any toxicity and that for several 
vitamins there is no known upper limit to the amount 
that can be taken. These authorities on health should 
show greater concern about the health of the American 
people. 

The Reader's Digest Family Health Guide and Med- 
ical Encyclopedia (1976) in its section on vitamins states 
that ‘‘A well-balanced, varied diet contains all the vita- 
mins normally needed for health. Vitamins in excess of 
what the body needs do not increase health or well-being 
and may actually produce disease. A poor diet cannot be 
corrected simply by taking vitamins in concentrated 
form.” 

The first sentence, which seems to express the belief 
of nearly all nutritionists and physicians, may be true or 
I false, depending on what is meant by "normally needed 
for health.” If we mean needed for the average health 
of “healthy” people in the United States, who presum- 
ably eat a well-balanced, varied diet, then the statement 
is no more than a truism, a self-evident, obvious truth; 
but if by "health” we mean that state of health that can 
be achieved by the optimum intakes of vitamins, as dis- 
cussed in this book, the statement is false. 

Moreover, the second sentence is clearly false. There 
is overwhelming evidence, only a small part of which I 
am able to include in this book, that supplementary vi- 
tamins (beyond what the body “needs” by the criterion 
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of the preceding sentence) improve health and well-being 
in many ways. The last words, “may actually produce 
disease,” refer to possible side effects in such a way as 
to deter the reader from improving his or her health by 
increasing intake of these important nutrients. 

The last sentence is seriously misleading, because of 
the omission of the adverb completely. A true statement i 

is, “A poor diet cannot be completely corrected simply 
by taking vitamins in concentrated form, but taking the , 
vitamins can do a lot of good.” 

The writers of the Reader’s Digest book on health 
should have known enough by 1976 to make better state- 
ments about the value of supplementary vitamins. I am 
reminded of an experience I had in 1984 on a radio 
medical program (on station KQED) in San Francisco. 
There was another guest on the program, a retired pro- 
fessor of nutrition from the University of California in 
Berkeley. I made a statement about the value of a high 
intake of vitamin C (such as my own 18,000 milligrams 
[mg] per day) and mentioned some evidence to support 

it, giving the references to papers published in medical t 
and scientific journals. The retired professor of nutrition a 
said simply, “No one needs more than 60 mg of vitamin D 
C per day,” without giving any evidence to support his n 
flat statement. I then presented some more evidence for 
my large intake, and he responded by saying, “Sixty mg 

of vitamin C per day is adequate for any person.” After 
I had presented some more evidence, this retired profes- 1 
sor said, “For fifty years I and other leading authorities fpii 
in nutrition have been saying that 60 mg of vitamin C 
per day is all that any person needs!” There was just 
time enough left on the live radio program for me to say tin 
“Yes— that’s just the trouble: you are fifty years behind 
the times.” 

We are surrounded by toxic substances. In our build- 
ings and in the countryside we may be exposed to as- if 
bestos or other siliceous materials that cause dyspnea «|| 
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(difficulty in breathing) and pneumoconiosis (fibrous 
hardening of the lungs). In the neighborhood of a farm 
we may be exposed to one or more of the fifty organic 
phosphate insecticides or twenty chlorobenzene-deriva- 
tive insecticides or thirty pesticides of other kinds. At 
home we may be exposed to several household chemicals 
and to drugs. 

It is drugs, especially the analgesics and antipyretics, 
such as aspirin, that are responsible for most of the five 
thousand deaths by poisoning that occur each year in the 
United States. Of that mournful total about twenty-five 
hundred are children. About four hundred of these chil- 
dren die each year of poisoning by aspirin (acetylsalicylic 
acid) or some other salicylate. Aspirin and similar drugs 
are sold openly, without a prescription. They are con- 
sidered to be exceptionally safe substances. The fatal 
dose is 0.4 to 0.5 grams per kilogram body weight; that 
is 5 to 10 g for a child, 20 to 30 g for an adult. 

Nobody dies of poisoning by an overdose of vitamins. 

I have credited the physician with caution for the pa- 
tient, even though the caution is entirely misplaced. Sev- 
eral people have suggested another possible explanation 
to me. It is that the drug manufacturers and the people 
involved in the so-called health industry do not want the 
American people to learn that they can improve their 
health and cut down on their medical expenses simply 
by taking vitamins in the optimum amounts. 

The bias against vitamins may be illustrated by an 
episode that occurred a few years ago. A small child 
swallowed all the vitamin-A tablets that he found in a 
bottle. He became nauseated and complained of a head- 
ache. His mother took him to an East Coast medical- 
school hospital, where he was treated and then sent home. 
The professors of medicine then wrote an article about 
this case of vitamin poisoning. The article was published 
in the New England Journal of Medicine, the same jour- 
nal that had rejected a paper by Ewan Cameron and me 
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on observations of cancer patients who received large 
intakes of vitamin C. The New York Times and many 
other newspapers published stories about this child and 
about how dangerous the vitamins are. 

Some child in the United States dies of aspirin poi- 
soning every day. These poisonings are ignored by the 
medical-school doctors, the medical journals, and the 
New York Times. 

There are seven thousand entries in the index of the 
Handbook of Poisoning by Dr. Robert H. Dreisbach, 
professor of pharmacology at Stanford University School 
of Medicine. Only five of these seven thousand are about 
vitamins. These five entries refer to vitamins A, D, K, 
K, (a form of K), and the B vitamins. 

You do not need to worry about vitamin K. It is the 
vitamin that prevents hemorrhage by promoting coagu- 
lation of the blood. It is not often put into vitamin tablets. 
Adults and children usually receive a proper amount, 
which is normally supplied by “intestinal bacteria.” The 
physician may prescribe vitamin K to newborn infants, 
to women in labor, or to people with an overdose of an 
anticoagulant. The toxicity of vitamin K is a problem of 
interest to the physician who administers it to a patient. 

Vitamin D is the fat-soluble vitamin that prevents rick- 
ets. It is required, together with calcium and phosphorus, 
for normal bone growth. The RDA is 400 International 
Units (IU) per day. It is probably wise not to exceed this 
intake very much. Dreisbach gives 158,000 IU as the 
toxic dose, with many manifestations of toxicity: weak- 
ness, nausea, vomiting, diarrhea, anemia, decreased renal 
functions, acidosis, proteinuria, elevated blood pressure, 
calcium deposition, and others. Kutsky ( Handbook of 
Vitamins and Hormones , 1973) states that 4000 IU per 
day leads to anorexia, nausea, thirst, diarrhea, muscular 
weakness, joint pains, and other problems. 

Vitamin A is usually mentioned as a prime example 
in any discussion of the toxicity of vitamins. Thus in her 
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1984 New York Times article “Vitamin Therapy: The 
Toxic Side Effects of Massive Doses,” the writer about 
foods, Jane E. Brody, stated that “Vitamin A has been 
the cause of the largest number of vitamin poisoning 
cases.” She did not mention that the patients did not die 
(as do many of those poisoned by aspirin and other 
drags), but she did give two case histories, presumably 
the worst that she could find. 

A 3-year-old girl was hospitalized with confusion, 
dehydration, hyperirritability, headache, pains in the 
abdomen and legs, and vomiting, the result of daily 
ingestion of 200,000 1.U. of vitamin A a day for three 
months (2,500 is the amount recommended for a child 
her age, theoretically to prevent respiratory infec- 
tions). 

A 16-year-old boy who took 50,000 I.U. daily for 
two and a half years to counter acne developed a stiff 
neck, dry skin, cracked lips, swelling of the optic 
nerves, and increased pressure in the skull. 

These reports indicate that the long-continued daily 
intake of doses of vitamin A ten to eighty times the RDA 
may cause moderately severe effects. Dreisbach in his 
book on poisons says that twenty to one hundred times 
the RDA may in time cause painful nodular periosteal 
swelling, osteoporosis, itching, skin eruptions and ul- 
cerations, anorexia, increased intracranial pressure, ir- 
ritability, drowsiness, alopecia, liver enlargement (occa- 
sionally), diplopia, and papilledema. 

The RDA for vitamin A is 5000 IU (for an adult). A 
single dose of 5,000,000 IU, one thousand times the 
RDA, causes nausea and headache. It is reasonable to 
recommend that single doses approaching this size not 
be taken. 

On repeated regular intake of this fat-soluble vitamin 
the amount stored in the body increases, and ultimately 
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its activity may reach such a level as to cause manifes- 
tations such as headache from increased intracranial pres- 
sure and others mentioned above. Repeated intakes of 

100.000 or 150,000 IU per day for a year or more have 
caused these problems in some people but not in others. 
My recommendation is that in general 50,000 IU per day 
be considered the upper limit for regular intake. Any 
person taking large amounts of vitamin A should be on 
the watch for signs of toxicity. 

As for the B vitamins, B, has no known fata) dose and 
no known dose with serious toxicity. The RDA for an 
adult male is 1 .4 mg. The regular daily intake of 50 or 
100 mg is tolerated by most people and may be benefi- 
cial. 

B 2 has no known fatal dose and no known dose with 
serious toxicity. The RDA for an adult is about 1.6 mg. 
Regular daily intakes of 50 or 100 mg per day are tol- 
erated by most people and may be beneficial. 

B 3 , niacin (nicotinic acid, nicotinamide, niacinamide), 
has no known fatal dose. Intakes of nicotinic acid of 100 
mg or more (different for different people) cause flush- 
ing, itching, vasodilation, increased cerebral blood flow, 
and decreased blood pressure. This flushing reaction usu- 
ally stops after four days with daily intake of 400 mg or 
more. Large doses of nicotinamide cause nausea in some 
people. The RDA is about 18 mg for an adult. The low 
toxicity of niacin (either nicotinic acid or nicotinamide) 
is shown by the fact that daily amounts from 5000 to 

30.000 mg have been taken for years by schizophrenic 
patients without toxic effects (Hawkins and Pauling, 
1973). 

Vitamin B 6 , pyridoxine, has no known fatal dose. 
When this vitamin is taken regularly in vety large daily 
doses, it causes a significant neurological damage in some 
people. Vitamin B 6 is the only water-soluble vitamin that 
has significant toxicity. 

There are several substances (pyridoxol, pyridoxal. 
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pyridoxamine, pyridoxal phosphate, and pyridoxamine 
phosphate) with B 6 activity (protection against convul- 
sions, irritability, skin lesions, decreased production of 
lymphocytes). Pyridoxine is the name used for all the 
forms of B 6 . Converted in the body to pyridoxal phos- 
phate, vitamin B 6 serves as the coenzyme for many en- 
zyme systems. A good intake of this vitamin is needed 
in order that the many essential biochemical reactions in 
the human body proceed at the rate that leads to the best 
health. 

Until 1983 it was thought that none of the water-sol- 
uble vitamins had significant toxicity even at very high 
intakes. Then a report was made that seven persons who 
had been taking 2000 to 5000 mg per day (one thousand 
to three thousand times the RDA) of vitamin B 6 for be- 
tween four months and two years had developed a loss 
of feeling in the toes and a tendency to stumble (Schaum- 
beig et al., 1983). This peripheral neuropathy disap- 
peared when the high intake of the vitamin was stopped, 
and the patients showed no damage to the central nervous 
system. 

We may conclude that there is an upper limit, one 
thousand times the RDA, to the daily intake of vitamin 
B 6 . The authors of the report were far more cautious, 
however; they recommended that no one take more than 
the RDA of this vitamin, 1.8 to 2.2 mg per day. To 
follow this recommendation would deprive many people 
of a means for improving their health by taking 50 or 
100 mg or more every day, as I have recommended in 
Chapter 2. Many orthomolecular psychiatrists recom- 
mend 200 mg per day to their patients, with some pa- 
tients taking 400 to 600 mg per day (Pauling, 1984). 
Hawkins reported that “In more than 5,000 patients we 
have not observed a single side effect from pyridoxine 
administration of 200 mg of vitamin B 6 daily” (Haw- 
kins and Pauling, 1973). 

Single doses of 50,000 mg of vitamin B 6 are given 
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without serious side effects. These large doses are given 
as the antidote to patients suffering from poisoning with 
an overdose of the antituberculosis drug isoniazid (Sie- 
vers and Herrier, 1984). 

No fatal doses are known fbr folacin (folic acid), pan- 
tothenic acid, vitamin B I2 , and biotin. These four water- 
soluble vitamins are described as lacking in toxicity, even 
at very high intakes. The values of the RDA for adult 
males are 400 micrograms (/ig) for folacin, 7 mg for 
pantothenic acid. 3 ng for vitamin B, 2 , and 200 /tg for 
biotin. 

There is an odd situation involving folacin. In 1960 
the U.S. Food and Drug Administration (FDA) ordered 
that no vitamin tablet or one-day supply of vitamins con- 
tain more than 250 /tg of folacin, later increased to 400 
fig. These cautious orders were not issued because of 
evidence that folacin is toxic in larger doses. Folacin is 
not toxic. Indeed, the FDA limit of 400 /ig is less than 
the amount considered necessary for good health. Pro- 
fessor Roger J. Williams, who discovered pantothenic 
acid and carried out some of the early work on folacin, 
has written that "More than the specified amount (about 
2000 micrograms, instead of 400 micrograms) would be 
recommended if it were not for the conflicting FDA reg- 
ulations" (Williams, 1975). 

Why, then, does the FDA prevent all of us from ob- 
taining the propter amount of this important vitamin? The 
action was taken by the FDA to make it easier for phy- 
sicians to diagnose a disease, pernicious anemia. This 
disease results from the failure to transport vitamin B| 2 
from the stomach into the bloodstream. The resulting 
deficiency of vitamin B )2 is characterized by anemia and 
by neurological damage leading to psychosis. Both vi- 
tamin B| 2 and folacin are required for the production of 
red blood cells in the bone marrow, and a deficiency in 
B i2 is in part compensated for by increasing the intake 
of folacin Accordingly a high intake of folacin may 
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prevent the anemia from developing, but it does not con- 
trol the neurological damage resulting from B 12 defi- 
ciency and may possibly exacerbate it by helping to use 
up the limited supply of B 12 by increasing die red-cell 
production. 

In 1960 spokesmen for the medical profession argued 
that physicians relied on the development of anemia to 
recognize the disease and that if folacin prevented the 
anemia they would not know that a patient beginning to 
show signs of psychosis was in fact suffering from per- 
nicious anemia. The FDA then announced its order lim- 
iting the amount of folacin in vitamin preparations. This 
action was, therefore, not to protect the public against 
folacin toxicity but to help physicians to recognize per- 
nicious anemia in a few patients who might be receiving 
larger amounts of folacin. 

Now, a quarter of a century later, physicians know 
more about pernicious anemia, vitamin B 12 , and folacin. 
It is easy to test any patient with neurological problems 
for B| 2 deficiency. There is no longer any need for the 
FDA regulation that limits the amount of folacin in vi- 
tamin preparation. This regulation should be revoked. 

There is no known fatal dose of vitamin C. As much 
as 200 grams (g) has been taken by mouth over a period 
of a few hours without harmful effects. Between 100 and 
150 g of sodium ascorbate has been given by intravenous 
infusion without harm. 

There is little evidence of long-term toxicity. I know 
a man who has taken over 400 kilograms (kg) of this 
vitamin during the last nine years. He is a chemist, work- 
ing in California. When he developed metastatic cancer, 
he found that he could control his pain by taking 130 g 
of vitamin C per day, and he has taken this amount, over 
a quarter of a pound per day, for nine years. Except that 
he has not succeeded in ridding himself completely of 
his cancer, his health is reasonably good, with no indi- 
cation of harmful side effects of the vitamin. 
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There has been extensive discussion of possible side 
effects of high intakes of vitamin C. This subject is 
treated in the following chapter. 

There is no known fatal intake of the several closely 
related substances, called tocopherols, that have vitamin- 
E activity. Different mixtures of these tocopherols are 
available, with their activity, determined by a standard 
test, expressed as international units. For example, 1 mg 
of D-alpha-tocopherol equals 1 .49 ITJ and 1 mg of D,L^ 
alpha-tocopheryl acetate (a mixture of D and L) equals 
1 IU. 

Vitamin E is valuable in many ways, including the 
treatment of cardiac and muscular disorders. It acts both 
as a general antioxidant, in collaboration with vitamin 
C, and in some specific ways involving interactions with 
proteins and lipids not yet well understood. 

The RDA of vitamin E is 10 IU per day. Many people 
have taken much laiger amounts over long periods of 
time. Dr. Evan V. Shute and Dr. Wilfrid E. Shute in 
Canada reported on thousands of persons who received 
between 50 and 3200 IU of vitamin E per day for long 
periods with no signs of significant toxicity (Shute and 
Taub, 1969; Shute, 1978). Vitamin E as the fat-soluble 
antioxidant is a valuable companion to vitamin C, the 
main water-soluble antioxidant. 
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During recent years, as more and more people have rec- 
ognized the value of an increased intake of vitamin C, 
there has developed a lively interest in the question of 
possible side effects of this vitamin taken over long pe- 
riods of time. This concern in the public mind has been 
amplified by physicians who carty over to vitamins the 
caution about side effects that they quite properly attach 
to drugs. In publication and in consultation with their 
patients, they have spread misinformation and false 
alarm. 

The problem is complicated by the biochemical indi- 
viduality (Chapter 10) that gives rise to the heterogeneity 
of the American population. The fact (Chapter 27) that 
one man has taken 130 grams (g) of vitamin C per day 
for nine years without developing any signs of harmful 
side effects does not mean that every person would do 
well with this intake. More pertinent is the report by Dr. 
Fred R. Klenner that hundreds of persons he observed 
ingested 10 g of vitamin C per day for years and re- 
mained in good health with no problems that could be 
attributed to their high intake of the vitamin. 

In a review of toxic effects of vitamin C, Dr. L. A. 
Bamess of the University of South Florida College of 
Medicine listed fourteen (Bamess, 1977). I shall discuss 
all of them. He said that many toxic effects are insignif- 
icant or rare or troublesome but of little consequence. 
Among these are sterility caused by vitamin C, of which 
there is a single doubtful case. About reports of fatigue 
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the author is skeptical: many people report an increase 
in vigor with increased intake* of the vitamin. Reports of 
hyperglycemia following intake of vitamin C may be 
unreliable because of interference with the test for sugar 
in the urine, as discussed below. It seems unlikely that 
the allergic reactions occasionally attributed to vitamin 
C are caused by the ascorbic acid or sodium ascorbate, 
because these crystalline substances are subjected to so 
many processes of purification in their synthesis from 
glucose that allergens are not expected to remain: I do 
not know of any careful study that showed vitamin C 
itself to be allergenic. 

Some of the side effects of large doses of vitamin C 
have been subjected to careful study and analysis during 
the last ten or twelve years, and much of the misunder- 
standing about their significance has been corrected 
(Pauling, 1976). Many popular writers about nutrition, 
however, have only incomplete knowledge and continue 
to write scare stories about the dangers of megavitamins 
and to recommend that no one take more than the Rec- 
ommended Daily Allowance (RDA) without first asking 
the advice of a physician (who may also be ignorant 
about vitamins). An example is the 1984 New York Times 
article by Jane E. Brody (mentioned in Chapter 27), 
which is outstanding for the large number of false or 
misleading statements in it. When 1 called the attention 
of the publisher of the Times to these errors, a correction 
was published but of only one error (May 7, 1984). 
Nearly all of the “dangers” mentioned tn the article are 
discussed in this chapter or the preceding chapter. 

One effect of vitamin C in large doses has been re- 
ported by many people. This is its effect as a laxative, 
its action in causing looseness of the bowels. For some 
people a single dose of 3 g taken on an empty stomach 
exerts too strong a laxative action, whereas the same 
amount taken at the end of a meal docs not. One phy- 
sician who treats patients with infectious diseases by hav- 
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ing them take as much ascorbic acid as they can without 
discomfort has reported that most of them take between 
15 and 30 g per day (Cathcart, 1975). Vimo et al. (1967) 
and Bietti (1967) have written that glaucoma patients 
taking 30 to 40 g of ascorbic acid per day suffer from 
“diarrhea” for three or four days but not thereafter. 

Constipation can usually be controlled by adjusting the 
intake of vitamin C (Hoffer, 1971). To be in the best of 
health it is wise to evacuate the contents of the lower 
bowel regularly every day. To carry the waste matter 
around for a longer time than necessary might do harm. 
On the other hand, moderately irritant laxatives, such as 
milk of magnesia, cascara sagrada, or sodium sulfate, 
might themselves cause some harm. Physicians often ad- 
vise patients suffering from constipation to eat a good 
diet, including plenty of fruit and vegetables. This is 
good orthomolecular treatment, but the use of vitamin 
C, in addition to that in the fruit and vegetables, is also 
good orthomolecular treatment. 

One well-known medical treatise says that no real harm 
is done if the bowel does not move for three or four days 
and that the bowel itself must be given a chance to func- 
tion. I think that this opinion is wrong, for several rea- 
sons. We know from the work of Dr. Robert Bruce, 
director of the Toronto branch of the Ludwig Cancer 
Research Institute, that there are presumptive carcino- 
gens in human fecal material. Continued exposure of the 
lower bowel to these substances increases the probability 
of developing cancer of the rectum and colon. There is 
also an increase in the amount of bile acids reabsorbed 
from the fecal material into the bloodstream, which takes 
them to the liver for reconversion to cholesterol, thus 
raising the cholesterol level and increasing the chance of 
developing heart disease. Other toxic substances that the 
body should get rid of as fast as possible are also reab- 
sorbed. Sometimes they can be detected on a person’s 
breath. This should give special incentive to people in- 


348 HOW TO LIVE LONGER AND FEEL BETTER 

terested in the opposite sex for taking care of their waste 
material expeditiously. 

This goal can be achieved through the laxative action 
of a natural substance, vitamin C. You can take a good 
amount, 3, 5, 8, or 10 g, of vitamin C when you rise in 
the morning. It should be the amount, which you deter- 
mine for yourself by trial, that causes a loose bowel 
movement immediately after breakfast. This should put 
you right for the day. 

From my observations I make the rough estimate that 
this procedure speeds up the elimination of the waste 
materials by about twenty-four hours, or even more for 
those people who pay attention to the medical authority 
quoted above. 

A large intake of vitamin C has also been reported to 
increase the production of intestinal gas (methane) in 
many people. To minimize these effects, to the extent 
that they are undesirable, one might try various kinds of 
vitamin C and various ways of taking it (after meals, for 
example, as mentioned earlier). Some people say that 
they can handle the salt sodium ascorbate better than 
ascorbic acid, and for some a mixture of the two may 
be best; people in the latter group may obtain both so- 
dium ascorbate and ascorbic acid or a fifty:fifty mixture 
from Bronson Pharmaceuticals and other suppliers. Some 
undesirable effects might be attributable to the filler or 
binder or the coloring or flavoring additives in tablets, 
making it desirable to change the brand or to use the 
pure substances. For some people the time-release tablets 
may solve the problem. 

It should not surprise us that our intestinal tracts cause 
some temporary trouble for us when we ingest 5 or 10 
g of ascorbic acid per day, even though this quantity is 
indicated to be the optimum by the fact that animals 
manufacture this amount for themselves. The animals 
make it inside their bodies, in the liver or ladney . It does 
not pass into the stomach and intestines, except for the 
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smaller amount obtained from their food. After we lost 
the ability to synthesize this nutrient and began eating 
foods that provided us with only a small amount, 1 or 2 
g per day, our digestive systems were not under any 
evolutionary pressure to adapt to the reception of larger 
amounts. We may have adapted to some extent to get 
along with smaller amounts, but there are indications, 
discussed elsewhere in this book, that our optimum in- 
take is not less than the amount synthesized by other 
animals for their own benefit. 

Some people have asked me if ascorbic acid, by acting 
as an acid, might not cause stomach ulcers. In fact, the 
gastric juice in the stomach contains a strong acid, and 
ascorbic acid, which is a weak acid, does not increase 
its acidity. Aspirin tablets and potassium chloride tablets 
can corrode the wall of the stomach and cause ulcers. 
Vitamin C keeps them from forming and helps to heal 
them (for references and additional discussion see Stone, 
1972). 

In the review of my book Vitamin C and the Common 
Cold in the Medical Letter, referred to in the last chapter, 
it was alleged that vitamin C might have the adverse 
effect of causing kidney stones to form. The author of 
this unsigned review wrote, “When 4 to 12 grams of 
vitamin C are taken daily for acidification of the urine, 
however, as in the management of some chronic urinary 
tract infections, precipitation of urate and cystine stones 
in the urinary tract can occur. Very large doses of vita- 
min C, therefore, should be avoided in patients with a 
tendency to gout, a formation of urate stones, or to cys- 
tinuria.” 

This statement is wrong. The editors might quite prop- 
erly have written that veiy large doses of ascorbic acid 
should be avoided in these patients, but there is no reason 
for the patients to refrain from taking vitamin C in large 
doses, because it can be taken as sodium ascorbate, which 
does not acidify the urine. The statement made in the 


350 HOW TO LIVE LONGER AND FEEL BETTER 

Medical Letter shows that the editors of the publication 
simply did not understand what they were writing about. 

Vitamin C is in fact the ascorbate ion. This ion carries i 
a negative electric charge, and we are accordingly not 
able to take vitamin C without taking an equivalent 
amount of some atom that carries a positive electric 
charge. In ascorbic acid this atom is a hydrogen ion, H + ; 
in sodium ascorbate it is the sodium ion, Na + ; and in 
calcium ascorbate it is half of a calcium ion, 1/2 Ca*+. 
All of these substances contain vitamin C, the ascorbate 
ion, and each of them also contains something else. The 
effects of the “something else,” the hydrogen ion, so- 
dium ion, or calcium ion, should not be confused with 
the effects of the ascorbate ion, as was done by the ed- 
itors of the Medical Letter and continues to be done by 
writers whose understanding is incomplete. 

It is well known that there are two classes of kidney 
stones, and that a tendency to form them should be con- 
trolled in two quite different ways. The stones of one 
class, comprising nearly one half of all urinary calculi, 
are composed of calcium phosphate, magnesium am- 
monium phosphate, calcium carbonate, or mixtures of 
these substances. They tend to form in alkaline urine, 
and persons with a tendency to form them are advised 
to keep their urine acidic. A good way, probably the best 
way, to acidify the urine is to take 1 g or more of ascorbic 
acid each day. Ascorbic acid is used by many physicians 
for this purpose and for preventing infections of the uri- 
nary tract, especially infection by organisms that hydro- 
lyze urea to form ammonia and in this way alkalize the 
urine and promote the formation of kidney stones of this 
class. 

The kidney stones of the other class, which tend to 
form in acidic urine, are composed of calcium oxalate, 
uric acid, or cystine. Persons with a tendency to form 
these stones arc advised to keep their urine alkaline. This 
can be achieved by their taking vitamin C as sodium 
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ascorbate or by taking ascorbic acid with just enough 
sodium hydrogen carbonate (ordinary baking soda) or 
other alkalizer to neutralize it. 

Not a single case has been reported in the medical 
literature of a person who formed kidney stones because 
of a large intake 'of vitamin C. There is the possibility, 
however, that some people might have an increased ten- 
dency to form calcium oxalate kidney stones while taking 
a large amount of vitamin C. It is known that ascorbic 
acid can be oxidized to oxalic acid in the body. Lamden 
and Chrystowski (1954) studied fifty-one healthy male 
subjects with an ordinary intake of vitamin C (only that 
in their food) and found the average amount of oxalic 
acid excreted in the urine to be 38 milligrams (in a range 
of 16 to 64 mg). The average increased by only 3 mg 
for 2 g per day additional ascorbic acid and by only 12 
mg per day for 4 g. Additional intake of 8 g per day 
increased the excretion of oxalic acid by 45 mg, and of 
9 g by 68 mg (average— as much as 1 50 mg was excreted 
by one subject). It seems likely that most people would 
not have trouble with oxalic acid while taking large doses 
of vitamin C, but a few might have to be careful, just 
as they have to refrain from eating spinach and rhubarb, 
which have a high oxalate content. A few people have 
a rare genetic disease that leads to the increased produc- 
tion of oxalic acid in their own cells (largely from the 
amino acid glycine), and one young man is known who 
converts about 1 5 percent of ingested ascorbic acid into 
oxalic acid, fifty times more than is converted by other 
people (Briggs, Garcia-Webb, and Davies. 1973). This 
man. and others who have the same genetic defect, must 
limit their intake of vitamin C. 

During recent years I have received many letters from 
people who were troubled by a report that large doses of 
vitamin C taken with food destroyed the vitamin B 12 in 
the food, leading to a deficiency resembling pernicious 
anemia. I replied that the report was not reliable, because 
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the conditions under which the food had been investi- ‘ 
gated in the laboratory were not closely similar to those ! 1 
for food that is swallowed and kept in the stomach. It > 1 
has now been shown that the original report, by Herbert * 
and Jacob (1974), was wrong, because of their use of an ‘ f 
unreliable method of analysis, and that in fact vitamin C ! 
does not destroy the vitamin B in food to any significant i 
extent. 

Herbert and Jacob studied a meal with modest vitamin * 
Bj 2 content and a meal with high B 12 content, the latter ' 
containing 90 g of grilled beef liver, which is known to 1 
be rich in B, 2 . Some of the meals had 100 mg, 250 mg, • 

or 500 mg of ascorbic acid added. The meals were ho- 1 

mogenized in a blender, held for thirty minutes at body - 

temperature (37°C), and then analyzed for vitamin B t2 < 

by a radioactive-isotope method. The investigators re- « 1 
ported that 500 mg of ascorbic acid added to the meal 
destroyed 95 percent of the vitamin B 12 in the modest- ' « 
B| 2 meal and nearly 50 percent in the high-B| 2 meal. 5 

They concluded that “High doses of vitamin C, popu- Vi 
larly used as a home remedy against the common cold, t 
destroy substantial amounts of vitamin B t2 when ingested i 

with foods Daily ingestion of 500 mg or more of 

ascorbic acid without regular evaluation of vitamin B 12 i 
status is probably unwise.” This statement has been re- 
peated in many articles on nutrition and health in news- i 
papers and magazines during recent years. 

It is known that pure hydroxycobalamin and pure 
cyanocobalamin (forms of vitamin B 12 ) are attacked and 
destroyed (cyanocobalamin less rapidly) by ascorbic acid 
in the presence of oxygen and copper ions, but the 
amount of destruction reported by Herbert and Jacob was 
surprisingly high. Moreover, there was evidence in the 
account of their results given by Herbert and Jacob that 
something was wrong in their work. The amount of vi- 
tamin B )2 reported by them from their analysis of the 
meals (without added ascorbic acid) was only about one- 
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eighth of that known to be present in the foods compris- 
ing the meals. It is known that some of the vitamin B l2 
in foods is tightly bound to proteins and other constitu- 
ents of the foods. Biochemists developed some special 
procedures to release the bound vitamin. If these pro- 
cedures are not used, only the amount of loosely bound 
B 12 is determined in the analysis. Investigators in two 
different laboratories then repeated the work, using re- 
liable analytical methods (Newmark, Scheiner, Marcus, 
and Prabhudesai, 1976). They found amounts of B l2 in 
the two meals equal, to within 5 percent, to the amounts 
calculated from the food tables. Their amounts were six 
to eight times those reported by Herbert and Jacob, and, 
moreover, they found that addition of 100 mg, 250 mg, 
or 500 mg of ascorbic acid led to no change in the amount 
of B i2 in the meal. 

The allegation that vitamin B !2 is destroyed in meals 
consumed with vitamin C has also been considered by 
two other studies (Marcus, Prabhudesai, and Wassef, 
1980; Ekvall and Bozian, 1979). We may conclude that 
the hazard ascribed to the intake with meals of moder- 
ately large amounts of vitamin C, 500 mg or more, by 
Herbert and Jacob does not exist. They were led to draw 
an incorrect conclusion by having used a poor method 
of chemical analysis for vitamin B,,. Writers who write 
articles on vitamins and physicians who give advice about 
health should now stop quoting destruction of vitamin 
B|j as a reason for not taking the optimum amounts of 
vitamin C. 

One of the reasons proposed by the Medical Letter for 
not taking an increased amount of vitamin C is that the 
presence of that vitamin in the urine might cause the 
ordinary tests for glucose in the urine, a sign of diabetes, 
to give a false positive result. This fact is hardly an 
argument against taking the valuable substance vitamin 
C. It is instead an argument for developing reliable tests 
for glucose in the urine. 
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Brandt, Guyer, and Banks (1974) have shown how the 
test for glucose in the urine can be modified to prevent 
interference by ascorbic acid. An even simpler way is to 
refrain from taking vitamin C for a few horn on the day , 
when the urine sample is obtained. 

Another common test that is interfered with by ascor- • 
bic acid is that for blood in the stool, an indication of 
internal bleeding (JafFe et al., 1975). Dr. Russell M. 
Jaffe of the National Institutes of Health, who discovered 
this effect, is now developing a more reliable test. 

When a person ingests an ordinary quantity' of vitamin 
C each day the concentration of ascorbate in his or her 
blood remains constant at about 15 mg per liter. Spero 
and Anderson (1973) studied twenty-nine subjects who 
were put on an intake of 1, 2, or 4 g per day. Their 
blood levels rose at first to over 20 mg per liter but after 
some days decreased. A similar effect was also noticed 
by Harris, Robinson, and Pauling (1973), and was at- [ 
tributed by them to increased metabolic utilization of the 
vitamin C in response to the increase in intake. 

This phenomenon is well known in bacteria. The or- 
dinary intestinal bacterium E. coli usually uses the sim- 
ple sugar glucose as its source of carbon. It can also live 
on the disaccharide lactose (milk sugar). When a culture 
of E. coli is transferred from glucose to lactose it grows 
very slowly for a while and then rapidly. In order to live 
on lactose the organism must contain an enzyme that 
splits lactose into two halves. E. coli is able to manu- 
facture this enzyme, betagalactosidase. because it has the 
corresponding gene in its genetic material, but when it 
is living on glucose each cell in the culture contains only 
a dozen molecules of this enzyme. When it is transferred 
to a medium containing lactose each cell synthesizes sev- 
cral thousand molecules of the enzyme, permitting it to 
use the lactose more effectively. 

This process is called induced enzyme formation. It 
was discovered in 1900. and was carefully investigated 
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by the French biologist Jacques Monod, who received a 
Nobel Prize in medicine, shared with Francois Jacob and 
Andrew Lwoff, in 1965. Monod and his associates dem- 
onstrated that die rate of manufacture of the enzyme un- 
der the control of its specific gene is itself controlled by 
another gene, called a regulatory gene. When there is 
litde or no lactose in the medium the regulatory gene 
stops the synthesis of the enzyme. This decreases the 
unnecessary burden on the bacterium of manufacturing 
a useless enzyme. When lactose is present the regulatory 
gene starts the process of synthesizing the enzyme, in 
order that the lactose can be used as food. 
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The evidence indicates that human beings have similar 
regulatory genes that control the synthesis of the en- 
zymes involved in the conversion of ascorbic acid into 
other substances. These other substances, oxidation 
products, are valuable; it is known, for example, that 
they are more effective in the control of cancer in animals 
than is ascorbic acid (Omura et al., 1974 and 1975). But 
ascorbic acid itself is also an important substance, di- 
rectly involved in the synthesis of collagen and in other 
reactions in the human body. It would be catastrophic if 
the enzymes were to operate so efficiently as to convert 
all of the ascorbic acid and dehydroascorbic acid into 
oxidation products that do not have the same biochemical 
properties as the vitamin. For this reason the regulatory 
genes stop or slow down the manufacture of the enzymes 
when the intake of vitamin C is small. When the intake 
is large the enzymes are produced in larger amounts, 
permitting more of the ascorbic acid to be converted into 
the other useful substances. 

When a person has been receiving a large amount of 
vitamin C for a few days or longer the amount of these 
enzymes is so large that if he or she reverts to a small 
amount most of the ascorbic acid in the blood is rapidly 
converted into other substances, and the concentration 
of ascorbic acid and dehydroascorbic acid in the blood 
becomes abnormally low. The person’s resistance to dis- 
ease may be decreased. This is the discontinuation effect 
(also called the rebound effect). 

The discontinuation effect lasts for a week or two. By 
that time the amount of the enzymes has decreased to 
the normal value for a low intake, and the concentration 
of ascorbic acid in the blood has risen to its normal value. 
It is accordingly wise for people who have been taking 
a large amount of vitamin C and who decide to revert to 
a small intake to decrease the intake gradually, over a 
week or two, rather than suddenly. 

The discontinuation effect may not be very important 
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for most people. Anderson, Suranyi, and Beaton (1974) 
checked the amount of winter illness (mainly colds) in 
their subjects during the month just after they had stopped 
taking their tablets of ascorbic acid or placebo. During 
this month the subjects who had been receiving 1 or 2 g 
of vitamin C each day and those who had been receiving 
the placebo had nearly the same number of episodes of 
illness per person, 0.304 and 0.309, respectively. The 
mean values of number of days indoors per person, 0.384 
and 0.409, and number of days off work, 0.221 and 
0.268, were a little smaller for the first group than for 
the second, rather than the reverse, which would be ex- 
pected if the effect were important. Also, there was no 
greater amount of illness during the first half than the 
second half of the month. 

Some people might suffer from an abnormality in- 
volving these regulatory genes. The presence of an ex- 
cess of the enzymes that catalyze the oxidation of vitamin 
C might be responsible for the abnormality in metabo- 
lizing the vitamin that is observed for some schizo- 
phrenic subjects. 

Dr. Ewan Cameron and I, however, pointed out in our 
book Cancer and Vitamin C (1979) that the discontin- 
uation effect might be dangerous for cancer patients and 
recommended that the intake not be stopped for these 
patients, even for a single day. This question is discussed 
i further in Chapter 19. 

It has been known for more than thirty years that preg- 
nant women need more vitamin C than other women. 
Part of the reason for this extra need is that the devel- 
oping fetus needs a good supply of this vitamin, and 
there is a mechanism in the placenta for pumping vitamin 
C from the blood of the mother into that of the fetus. In 
one early study by Javert and Stander (1943) the ascor- 
, bate concentration in the blood of the umbilical cord was 

r found to be 14.3 mg per liter, four times that of the 
blood of the mother. Depletion of the maternal blood for 
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the benefit of the infant continues even after parturition, 
as ascorbate is secreted in the mother’s milk. Cow’s milk 
is much less rich in vitamin C than human milk; the calf 
does not need extra vitamin C, because it manufactures 
its own in the cells of its liver. 

In normal pregnancy women with the usual low intake 
of vitamin C have been reported to show a steady de- 
crease in blood plasma concentration from 1 1 mg per } 
liter (average for 246 women) to 5 mg per liter at four i 
months and then to 3.5 mg at full term (Javert and Stan- 
dee 1943). These low values correspond to poor health 
not only for the mother but also for the infant. A low 
value of the concentration of vitamin C in the blood has 
been shown to be correlated with incidence of hemor- 
rhagic disease of the newborn. Javert and Stander con- 
cluded that for good health an intake of 200 mg per day 
is needed by the pregnant woman, and it is likely that 
for most pregnant women the optimum intake is still 
greater, 1 g or more per day. Other nutritional needs 
must, of course, also be satisfied. Brewer (1966) has 
emphasized that a good intake of protein and other nu- 
trients is essential to prevent puerperal eclampsia and that 
the diuretics and diet restrictions that are used to control 
the increase in weight during pregnancy are harmful. 

A good intake of vitamin C has great value in con- 
trolling threatened, spontaneous, and habitual abortion. 
In their study of seventy-nine women with threatened, 
previous spontaneous, or habitual abortion Javert and 
Stander had 91 percent success with thirty-three patients 
who received vitamin C. together with bioflavonoids and 
vitamin K (only three abortions), whereas all of the forty- 
six patients who did not receive the vitamin aborted. In 
his analysis of the management of habitual abortion 
Greenblatt (1955) concluded that vitamin C with bio- 
flavonoids and vitamin K is the best treatment, the next 
best being progesterone, vitamin E, and thyroid extract. 

During the last seven years various authorities in the 
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field of nutrition who write newspaper columns have re- 
peatedly stated that high intake of vitamin C can cause 
abortions. The basis for this statement seems to be a brief 
paper by two physicians in the Soviet Union, Sambor- 
skaya and Ferdman (1966). They reported that twenty 
women in the age range of twenty to forty years whose 
menstruation was delayed by ten to fifteen days were 
given 6 g of ascorbic acid by mouth on each of three 
successive days, and that sixteen of them then men- 
struated. I wrote to Samborskaya and Ferdman, asking 
if any test of pregnancy had been carried out. In reply 
they sent me only another copy of their paper. 

Abram Hoffer (1971) has stated that he has used 
megadoses of ascorbic acid, 3 to 30 g per day, with more 
than a thousand patients since 1953 and has not seen one 
case of kidney-stone formation, miscarriage, excessive 
dehydration, or any other serious toxicity. 

It seems unlikely that ascorbic acid causes abortions, 
although it may help to control difficulties with menstrua- 
tion. Lahann (1970) has reviewed the literature, espe- 
cially that in German and Austrian journals. He 
concluded that noticeable improvement in menstruation 
had been observed through the oral intake of 200 to 1000 
mg of ascorbic acid per day. Moreover, the utilization 
of ascorbic acid increases sharply in the course of the 
menstrual cycle, especially at the time of ovulation, and 
measurement of this utilization can be used for deter- 
mining the end of ovulation and accordingly for deter- 
mining the time of optimum conception in relation to the 
problem of overcoming sterility (Paeschke and Vaster- 
ling, 1968). 

The prophylactic value of vitamin supplements, even 
in the small amounts recommended by the Food and 
Nutrition Board, is indicated by a report from England 
of a study of vitamin supplements as a way of preventing 
the development of neural tube defects, such as spina 
bifida, in tire developing embryo (Smithells, Sheppard, 
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and Schorah, 1976). Neural tube defects occur in the 
North American white population with an incidence of 
about two per thousand live births. The incidence is much 
higher for a second child of parents whose preceding 
child has such a defect. The study in England was made 
with women who had given birth to a child with neural 
tube defect, by involving 448 such mothers, of whom 
about half received a multiple vitamin and iron prepa- 
ration and the other half received a placebo. There was 
neatly complete prevention of neural tube defects, in that 
the incidence was only 0.6 percent for the infants of 
mothers who received the supplement, as compared with 
5.0 percent for the infants of unsupplemented mothers. 
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A Happy Life and a Better World 

From understanding developed during the last twenty 
years by the new science of nutrition, this book has 
shown how you can live longer and feel better. For this 
reward you need not follow a burdensome and disagree- 
able regimen. On the contraiy, the regimen you are to 
follow is the sensible and pleasant one specified in the 
second chapter of this book, on which contemporaries 
of yours are already leading longer and healthier lives. 
You will multiply the benefits of that regimen by making 
a habit of the most important recommendation from the 
new science of nutrition; that is, 

TAKE THE OPTIMUM SUPPLEMENTARY 

AMOUNT OF EACH OF THE ESSENTIAL 

VITAMINS EVERY DAY. 

No matter what your present age is. you can achieve 
significant benefits by starting the regimen now. Older 
people can benefit greatly, because they have special 
need for optimum nutrition. Steadfast adherence is es- 
sential. It is fortunate that the regimen imposes few re- 
strictions on the diet, so that for the most part you can 
add to the quality of your life by eating foods that you 
enjoy. What is more, you can, and it is even recom- 
mended that you do. enjoy the moderate intake of al- 
coholic beverages. 

In fact, as to eating and drinking there is in this book 
only one real don 't: that is sugar. Like the cigarette, the 
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sugar sucrose is a novelty of industrial civilization. To- 
gether, they have brought pandemics of cancer and car- 
diovascular disease to the otherwise fortunate populations 
of the developed countries. Sugar in breakfast foods (as 
much, sometimes, as the cereal) is especially harmful to 
infants and children, and the problem of a good bever- 
age, free of sugar or of the chemical sweeteners that are 
substituted for it, remains to be solved. The cigarette 
hazard can be eliminated by quitting the smoking habit. 
Sucrose cannot be avoided, but a large decrease in the 
intake of this sugar is essential. 

This book has explained the necessity for the supple- 
mentary vitamins in human nutrition. It was a significant 
evolutionary advantage of the early vertebrates that they 
could leave to the plants they ate the task of synthesizing 
the vitamins and even some of the amino acids. As the 
new understanding of life at its molecular level has 
shown, the latest genetic deletion of this kind deprived 
the primates of the capacity to manufacture their own 
vitamin C. Thanks in part to the adaptive advantage con- 
ferred by that deletion, the primate line gave rise to hu- 
mans. The new science of nutrition now instructs us to 
take advantage of the rational faculty that is the supreme 
adaptive advantage of the human species to circumvent 
whatever disadvantage we suffer from those genetic dele- 
tions. We can and we must do so by supplementary in- 
takes of the vitamins, especially vitamin C. 

In this book we have seen, further, that by keeping in 
best of health, in particular by maintaining optimum 
intake of the vitamins, we can resist the entire long list 
of illnesses that afflict mankind. The list begins with the 
afflictions laid upon us by deficiencies of the vitamins, 
deficiencies so easily cured by restoring the functions in 
the biochemistry of the body; the vitamins help us to 
fend off infection and fortify our tissues against the self- 
issault of cancer and the auto-immune diseases. With 
the best understood vitamin, vitamin C, as our example, 
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we have been able to envision a new kind of medicine, 
the orthomolecular medicine that uses substances natural I 
to the body both to protect it from, and to cure, illness. 
Already, orthomolecular medicine has shown how vita- 1 
min C can prevent and cure and may yet eliminate from | 
human experience the illness most familiar and most baf- 
fling to the old medicine, the common cold. 

At the end, I have given space in this book to the 
arguments against its thesis that come from many phy- 
sicians and from old-fashioned nutritionists. I have 1 
had to do so because I have not always been able to an- 
swer them in the publications and other forums where 
they have made their criticisms. It is more likely that i 
you have heard from them than from me. In these i 
pages you have heard both sides. 

So you see that I shall have a second reason to rejoice 
in knowing that you are living longer and feeling better. 

During the last twenty years we have been experienc- 
ing a revolution in our lives, a revolution that permits us 
to have greater freedom to be productive, to exercise our 
creativity, and to enjoy life. 

Animals in the wild devote most of their time and 
energy to obtaining enough food to keep alive. Primitive 
men, women, and children also had to devote most of 
their time and energy to hunting and to food gathering, 
searching for fruits, berries, nuts, seeds, and succulent 
plants. Then, around ten thousand years ago, there oc- 1 
curred a revolution, when agriculture was discovered and • 
animals were domesticated. Obtaining enough food to - 
stay alive did not require all of the time and energy of 
everyone. Some people were able to think about new 
ways of doing things, about new tools made from stone 
or metals, about the motion of the heavenly bodies, about 
language, even about the meaning of life. Civilization 
was beginning to develop. 

Another step came with the industrial revolution, when j. 
machines powered by waterfalls and the combustion of 
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coal and other fuels liberated human beings still more 
from the drudgery of routine work. 

The revolution that has been occurring during the last 
two decades involves liberation from the great effort that 
has been required to obtain the proper foods, those that 
confer the best of health and the best opportunity to lead 
a good and long life, as free as possible from the suf- 
fering caused by illness. This revolution is occurring 
through the discovery of vitamins and other essential 
nutrients and the recognition that the optimum intakes, 
the intakes that provide the best of health, are often far 
larger than the usually recommended intakes, so large 
that they can be obtained only as nutritional supplements 
not m any diet involving ordinary foods. 

The physicians and the old-fashioned professors of nu- 
trition have for fifty years been urging that everyone 
adopt a diet that is described as healthful. For two or 
diree decades we were all urged to eat a well-balanced 
diet, with servings of the four categories of food: meat 
or fish or fowl; cereals; fruits and red or yellow vege- 
tables; and daily products. This dietary regimen was 
urged on us whether or not we liked all these foods. 
Recently much of the enjoyment of life has been taken 
away from many of us by additional strong recommen- 
dations by these authorities. We are told that we should 
not eat a succulent steak, because of the animal fat. We 
are told that we should not eat eggs, because of the 
cholesterol they contain; instead, we are urged to eat a 
sort of factory product, a preparation, probably not very 
appealing to the taste, that is made by treating eggs with 
some chemical solvent to remove some of the choles- 
terol. We are told not to eat butter. Going to a fine 
restaurant then is not a pleasure, but a source of worry 
and a cause of a feeling of guilt. 

Why are these recommendations being made to us? A 
part of the reason is that good health depends on a good 
supply of vitamins. In the past, to obtain even a pass- 
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able supply of vitamins, leading to even ordinaiy poor 
health, required a moderately large intake of fruits and 
vegetables. In every culture in countries other than the 
tropical ones some special foods, such as sauerkraut and 
pickles, had to be eaten in order for us to survive the 
winter. Even with the best selection of foods the health 
of most people has in the past not been very good. 

The revolution that is taking place now liberates us 
from this obsession to restrict our diet, to refrain from 
eating those foods that we like. The only limitations that 
I suggest are that you not eat large amounts of food and 
that you limit your intake of the sugar sucrose. This 
nutritional freedom has become possible because of the i 
availability of vitamin and mineral supplements. 

Moreover, it is now possible to take these important 
nutrients in the optimum amounts, far larger than can be i 
obtained in foods, and in this way to achieve a sort of | 
superhealth, far beyond what was possible in earlier 
times. We can be grateful to the organic chemists and 
biochemists of the past 140 years who laboriously solved 
the riddles of the nature of the compounds of carbon 
and the way that they interact with one another in the 
human body. Because of their efforts, we are now able 
to get greater enjoyment of life. 

Finally, I cannot refrain from mentioning that the 
greatest threat to your health and that of your children, 
grandchildren, and others is the possibility of nuclear 
war. The real possibility that the American people, and 
everyone else, would be killed in a nuclear war between 
the United States and the Soviet Union might seem to 1 
make it a waste of effort for me to suggest ways for you ' ( 
to live longer and be happier. I believe, however, that 
the catastrophe can be averted, and that it is worthwhile 1 I 
to work to improve the quality of life. You can contribute : ' 
to improving not only the quality of your own life but 
also that of your fellow human beings by working for 


367 


■ A Happy Life and a Better World 

sanity in international relations. The criterion of success 
is a decrease in the military budgets of the great nations. 

Do not let either the medical authorities or the politi- 
cians mislead you. Find out what the facts are, and make 
your own decisions about how to live a happy life and 
how to work for a better world. 
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Linus Pauling first came to the notice of many of his countrymen outside of 
science when he framed the issue on which public opinion compelled, at last, 
the suspension by the United States, the Soviet Union, and the United King- 
dom of the testing of nuclear weapons in the atmosphere. From the time the 
atomic bomb tests began in earnest on Frenchman’s Flats near Las Vegas, 
Nevada, in 1951, the Atomic Energy Commission regularly issued reassuring 
press releases. High energy radiation had caused no abnormal number of 
defects in the offspring of parents exposed at Hiroshima and Nagasaki, they 
said. Generations of fruit flies raised in radioactive containers showed “more 
vigor, hardiness, resistance to disease, better reproductive capacity.” 

It was Linus Pauling, speaking with the authority of a Nobel laureate (in 
chemistry, 1954), who exposed the fraud of this governmental public relations 
campaign. He translated the physics of nuclear explosions into words and 
numbers people could understand. Thus, it was known that the neutron flux 
in an explosion transmutes atmospheric nitrogen into radioactive carbon- 14. 
The Atomic Energy Commission called upon another Nobel Prize-winner, 
Willard Libby, to show this effect would have negligible consequences. The 
large molecules of the living cell are constructed around carbon, however, 
and C-14 readily substitutes for the nonradioactive isotope C-12. From Lib- 
by's own figures Pauling calculated that the output of C-14 from the then- 
scheduled weapons tests would cause 55,000 children to be bom with gross 
physical and mental defects, result in more than 500,000 miscarriages, still- 
births, and newborn deaths, and cause as much leukemia and bone cancer as 
that caused by all the fission products from the explosions combined. 

The public controversy, sustained by Pauling’s robust contributions, even- 
tually induced the superpowers to suspend the testing of atomic bombs in the 
atmosphere; they signed the treaty in 1963, and it went into effect on the very 
day of the bestowal of the Nobel Peace Prize for 1962 on Linus Pauling. 

Throughout his campaign against the weapon tests in the polarized Amer- 
ican political climate of the 1950s, Pauling had had to endure the impugning 
of his citizenship and even the ofTicial affront of the lifting of his passport for 
a time by the Department of Suite. As late as 1963, his Nobel Peace Pnzr 
was headlined in life magazine as a “Weird Insult from Norway.” 

Controversy was not, however, a novel experience for Pauling In the first 
of his seminal contributions to science irt the 1920s. he had brought quantum 
physics and his powerful visual imagination into chemistry The chemical 
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formula, laid flat in two dimensions on the page, then began to find operational 
expression in the architectural configuration of molecules and crystals in three- 
dimensional space. Pauling showed how to reconstruct these configurations 
from measurement of the distances and angles of the chemical bonds holding 
atoms together. Workaday chemists, content with their science in its pre- 
Pauling cookbook stage, attempted to repel the intrusion of physics into their 
field. They not only resisted his conceptual argument and challenged his data, 
but called his integrity into question. Two generations of chemists, raised 
since then on textbooks, including Pauling’s own, that incorporate the revo- 
lution he brought to the foundations of chemistry, would have difficulty rec- 
ognizing the ground of that forgotten controversy. 

The Pauling method in controversy has always been to establish the data 
and, in serene good humor, to state plainly what the data mean. He almost 
invariably turns out to be right on the data and rarely wrong on the larger 
meaning. In 1964 he was provoked, however, to bring suit against a partic- 
ularly offensive newspaper. The jury, badly instructed on the law of libel, 
found that the newspaper could not injure the reputation of so eminent a man. 

For the past dozen years, Pauling’s contributions to better understanding 
of nutrition and the enhancement of people’s health— which he has set out in 
this book— have embroiled him in controversy with organized medicine and 
associated old-fashioned nutritionists. The physicians, with only a few distin- 
guished exceptions, denounce this nonphysician’s intrusion into the practice 
of medicine. They tend to pitch their argument on ad hominem grounds: 
Pauling is not a doctor, they say, but a superannuated scientist out of his 
depth. This controversy has been a somewhat lonely one for Pauling. People 
who acknowledge his stature in science deplore his travel so far out of the 
“mainstream.” There are nonetheless many also who hold, with the late Ren6 
Dubos, that the mainstream converges with Pauling twenty years later. 

Linus Carl Pauling was bom in Portland, Oregon, on February 28, 1901 , 
the son of Herman William Pauling, a pharmacist, and Lucy Isabelle (Dar- 
ling). He graduated from Oregon Agriculture College (now Oregon State 
University) with a B.S. in chemical engineering in 1922 and went to California 
Institute of Technology in Pasadena, where Arthur A. Noyes, Richard C. 
Tolman, and Roscoe G. Dickinson helped to shape his career. Joined by his 
bride Ava Helen Miller after a year, he pursued his studies in chemistry, 
physics, and mathematics, leading to a Ph.D. in 1925. Distinguished already 
by his appointment as a National Research Fellow, Pauling was awarded a 
Guggenheim Fellowship for study in Europe. He spent most of his year and 
a half at Arnold Sommerfeld’s Institute for Theoretical Physics in Munich, 
but he also spent a month at Niels Bohr’s Institute in Copenhagen and a few 
months in Zurich, where he studied with Erwin Schrodinger. He returned to 
California in 1927 and began his long career as a teacher and researcher at 
Caltech. 

Pauling was one of the first American chemists to master the technology 
of X-ray diffraction. This is the tool with which the distances and angles of 
the atomic bonds in the three-dimensional structure of crystals and molecules 
are determined; it is the tool that primarily brought on the revolution in the 
life sciences that we call today molecular biology. Much of Pauling’s early 
research was on the X-ray diffraction of inorganic crystals, for example, topaz. 
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the micas, the silicates, and the sulfides. His development of the coordination j 
theory for complex substances helped to create the field of crystal chemistry, t 
This theory guides the selection, from many possible crystal structures, of the 
chemically reasonable arrangement. It helped to bring X-ray diffraction into ct 
analysis of the structure of organic molecules. At Caltech Pauling also trained i 
many of America’s future X-ray crystallographers, among them, Nobel Prize- a 
winner W. N. Lipscomb. In 1930, as a result of a meeting with Hermann t 
Mark in Germany, Pauling became interested in electron diffraction and he b 
used this powerful tool along with X-ray diffraction in his determinations of 2 
the structure of the large molecules of life. 

As X-ray analysis and electron diffraction gave him experimental tools for d 
exploring the structure of molecules, so his study of quantum mechanics 
provided him with a theoretical tool. With this battery of tools he helped to P 
bring about the reconstruction of the foundations of the science of chemistry. 1 
Of the new chemistry, that sees the bonds between and among the atoms of 
a molecule as established by the action of electrons, Pauling was the principal 
organizer, generalizer. and system-builder His great work. The Nature of the 
Chemical Bond, is a landmark in the history of science, 

Pauling’s interest in biological molecules was stimulated, as he recalls in 
this book, by the arrival of T, H. Morgan at Caltech in the late 1920s, By 
the middle 1930s Pauling was studying the hemoglobin molecule, attracted 
by its striking color and the vital function served by its property of combining 
reversibly with the oxygen molecule. Interest in hemoglobin led naturally to 
a more general interest in proteins. With Alfred Mirsky he published a paper 
on the general theory of protein structure, which suggested that the polypeptide 
chain of each protein is coiled and folded into a specific configuration which 
accounts for that molecule’s function in the body; the molecule loses this 
function, is “denatured,” when that configuration is lost by breakage of the 
chemical bonds that coil and fold the molecule. 

On one of Pauling’s visits to the Rockefeller Institute in New York, he 
met Karl Landsteiner, the discoverer of blood types, who introduced him to 
the field of immunology. Pauling’s first paper on the structure of 
antibodies appeared in 1940. During World War II the thrust of his work 
shifted somewhat toward practical problems, for example, finding an artificial 
substitute for blood serum. For his work in the service of the wartime Office 
of Scientific Research and Development, he was awarded the Presidential 
Medal for Merit. 

At the end of the war, ns a result of an encounter with Dr William B 
Castle, a coworkcr on a committee of the Bush Report, Science, the Endless 
Frontier, Pauling became interested in sickle-cell anemia, which, he specu- 
lated, might be a molecular disease caused by an abnormal hemoglobin mol- 
ecule Working with Harvey Itano and others, Pauling showed in 1949 that 
the abnormal hemoglobin was caused by just a single amino-acid anomaly in 
one of the polypeptide chains. 

While a guest professor at Oxford University in 1948. Pauling returned to 
a problem that had occupied him in the late 1930s. the coiling of the poly- 
peptide chain in pn Heins. By folding a paper on which he had drawn a poly- 
peptide chain, he discovered the alpha helix* Pauling and Robert B Corey 
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published a description of the helical structure of proteins in 1950, and this 
structure was soon verified experimentally. 

With the recognition that deoxyribonucleic acid (DNA) is the genetic mol- 
ecule, Pauling became interested in its three-dimensional structure. In 1953 
he and Corey proposed that it was made up of three chains, twisted around 
each other in ropelike strands. Shortly thereafter, Watson and Crick proposed 
the double helix structure, which turned out to be correct. Watson and Crick 
had the advantage of X-ray photographs of DNA taken by Rosalind Franklin, 
an advantage denied Pauling because the U.S. State Department had lifted 
his passport (which it reissued when he received the 1954 Nobel Prize in 
chemistry). 

With the increased public visibility bestowed on him by his Nobel Prize, 
Pauling began to devote more of his attention to humanitarian issues connected 
with science. In 1958, Pauling and his wife presented a petition signed by 
over eleven thousand scientists from around the world to Dag Hammarskjold, 
secretary -general of the United Nations, calling for an end to nuclear-weapons 
testing. He had to defend that petition before a congressional subcommittee 
in 1960, and he even risked going to jail for refusing to turn over the corre- 
spondence with those who helped to circulate his petition. Meanwhile he had 
published his book No More War ! 

Through the middle sixties Pauling was at the Center for the Study of 
Democratic Institutions in Santa Barbara, California. He had left Caltech 
laigely because of institutional hostility there to his peace efforts; at Santa 
Barbara he hoped to be able to work in both areas, science and peace. There 
he turned to work on the structure of the atomic nucleus, from which he 
proposed his close-packed spheron theory that sees the protons and neutrons 
in the nucleus arranged in clusters. The theory provides a simple explanation 
of nuclear properties, including asymmetric fission. 

Pauling left Santa Barbara in 1967 to become research professor of chem- 
istry at the University of California in San Diego. There he worked on the 
molecular basis of memory and published, in 1968, his paper on orthomole- 
cular psychiatry. This interest in orthomolecular medicine continued through- 
out the period of his professorship at Stanford University in the late 1960s 
and early 1970s and led to his founding, in 1973, of the Linus Pauling Institute 
of Science and Medicine. 

Throughout this latter phase of his career, Pauling’s interest has centered 
on nutrition and the role of the micronutrients, especially vitamin C (ascorbic 
acid), in the physiology of the organism. From this work came a book for 
the lay reader. Vitamin C and the Common Cold , published in 1970, which 
received the Phi Beta Kappa Award as the best book on science of that year. 
Soon after, Pauling became interested in the use of ascorbic acid in the treat- 
ment of cancer, largely through his contact with the Scottish physician. Dr. 
Ewan Cameron. Their collaboration resulted in his 1979 book. Cancer and 
Vitamin C, with Dr. Cameron as coauthor. 

Now in his eighties, Pauling continues to travel all over the world, lec- 
turing both on his classic work in chemistry, biology, 'medicine, and peace, 
and on his present amplification of his earlier ideas. He also continues to write 
on these topics. In 1983, for example, the twenty-fifth anniversary revised 
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edition of No More War! was published In all this he has remained faithful 
10 his structural vision, whether he is using it to understand the world of 
matter or to help improve the world of man. 

Dr. Robert / Paradowski 
Rochester Institute of Technology 
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cardiovascular disease, allergies, arthritis, and rheumatism 
• how vitamins help the brain to function 
• why vitamins are essential for healthy eyes 
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